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ABSTRACT

Background: This study aims to evaluate our results of resection and
reconstruction of the superior vena cava invaded by mediastinal tumors
and benign diseases.

Methods: Seventeen patients (8 males, 9 females; mean age 46+17
years; range 9 to 74 years) undergoing superior vena cava resection and
reconstruction due to mediastinal pathologies between September 2006
and September 2016 were retrospectively reviewed. Patients who had
angioplasty with primary suturing or partial resection with stapler were
excluded. Mortality and morbidity rates were analyzed based on the
demographic, and intra- and postoperative measures.

Results: Majority of patients (94%) had mediastinal tumors. Twelve
patients (71%) had thymic epithelial tumors. Tubular graft interposition
was performed using ringed polytetrafluoroethylene prosthesis in
nine patients (53%), while patch plasty using autologous pericardium,
polytetrafluoroethylene or Dacron grafts was performed in eight patients
(47%). Eleven patients (65%) necessitated concomitant resections of
neighboring structures. Mean length of hospital stay was 11+6 days.
There was no intraoperative death. Mortality occurred in three patients
(18%). Five patients (29%) developed complications. Mortality occurred
commonly in elderly patients (p<0.0001). Postoperative complications
were more common in patients with concomitant resections (p=0.05).
Neither acute nor chronic thrombosis developed in any patients. Median
survival in patients with malignant diseases was 57 months, with a one-
year and three-year probability of survival of 83% and 74%, respectively.
Conclusion: Replacement of superior vena cava should be included in
the therapeutic algorithm of selected patients with mediastinal tumors
and benign diseases. Mortality rates may be higher in older patients,
while the need for concomitant resections may increase morbidity rates.

Keywords: Grafting; mediastinum; outcomes; superior vena cava.

0z
Amag: Bu ¢alismada mediasten timorlerinin ve benign hastaliklarinin

invaze ettigi superior vena kava rezeksiyonu ve rekonstritksiyonu
sonuclarimiz degerlendirildi.

Calisma plani: Eylul 2006 - Eylul 2016 tarihleri arasinda mediasten
patolojileri nedeniyle superior vena kava rezeksiyonu ve rekonstritksiyonu
uygulanan 17 hasta (8 erkek, 9 kadin; ort. yas 46+17 y1l; dagilim 9-74 y1l)
retrospektif olarak incelendi. Primer sutur ile anjiyoplasti veya stapler
ile parsiyel rezeksiyon yapilan hastalar elendi. Demografik ve ameliyat
sirast ve sonrasi olciimlere dayanilarak mortalite ve morbidite oranlari
analiz edildi.

Bulgular: Hastalarin ¢ogunda (%94) mediasten tumoru vardi. On iki
hastada (%71) timik epitelyal timor vardi. Dokuz hastada (%53) ringli
politetrafloroetilen protez kullanilarak tubuler greft interpozisyonu,
sekiz hastada (%47) ise otolog perikard, politetrafloroetilen veya
Dacron greftler kullanilarak yama plasti uygulandi. On bir hastada
(%65) komsu organlarda eslik eden rezeksiyon gerekti. Ortalama
hastanede yatis stresi 11+6 gindi. Ameliyat sirast 0lum olmadi. Ug
hastada (%18) mortalite gerceklesti. Bes hastada (%29) komplikasyon
gelisti. Mortalite yasli hastalarda daha sik gerceklesti (p<0.0001).
Ameliyat sonrasi komplikasyonlar eslik eden rezeksiyonu olan
hastalarda daha sik idi (p=0.05). Hicbir hastada akut veya kronik
tromboz gelismedi. Malign hastalig1 olan hastalarda medyan sagkalim
bir yillik ve ti¢ yillik sagkalim olasilig1 sirasiyla %83 ve %74 olmak
uzere 57 ay idi.

Sonug¢: Mediasten timoril ve benign hastaligi olan secilmis hastalarin
tedavi algoritmasina superior vena kava replasmani dahil edilmelidir.
Mortalite oranlar1 yash hastalarda daha yuksek olabilirken eslik eden
rezeksiyon gereksinimi morbidite oranlarini artirabilir.
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Superior vena cava (SVC) is vulnerable to the invasion
of benign and malignant mediastinal diseases. The
surgical indication and the efficacy for SVC resection
and reconstruction have been debated for years.!”
Major invasion of the SVC by malignant tumors has
long been considered as a formal contraindication,
but in the 1970s and 1980s, animal research and
clinical trials confirmed the feasibility of the operative
replacement of the SVC.” The main indications for
surgical resection and reconstruction of the SVC are
the invasion of lung cancers or mediastinal diseases.
Several series investigated the results of SVC resection
and reconstruction in lung cancers.!*# The outcomes
of these studies demonstrated that the resection of
SVC is reasonable when a tumor directly invades the
vein, not by the metastatic lymph node. There are also
several reports consisting of more than 10 patients
undergoing SVC resection and reconstruction due to
mediastinal diseases with acceptable outcomes in early
postoperative period and long-term outcomes.? >

The resection of the SVC is a surgically challenging
procedure. The requirement of a prosthetic conduit
depends on the extent of the infiltration and of the
vascular portion to be resected. The reconstruction
can be performed basically in two ways; with partial
resection and patch plasty, or complete resection and
a conduit replacement.'¥! Therefore, in this study,
we aimed to evaluate our results of resection and
reconstruction of the SVC invaded by mediastinal
tumors and benign diseases.

PATIENTS AND METHODS

Twenty-three patients underwent resection of the SVC
and reconstruction by prosthetic or autologous grafts for
treatment of benign or malignant mediastinal diseases at
two different institutions (Group Florence Nightingale
Hospitals and Istanbul Faculty of Medicine) between
September 2006 and September 2016, and their results
were presented before as oral presentation during the
19" Annual Congress of Turkish Thoracic Society
in 2016." Out of 23 patients, 17 patients (8 males,
9 females; mean age 46+17 years; range 9 to 74 years)
were operated by the same surgeon, and these cases
were enrolled into the study to decrease the surgical
technical dependent factors and outcomes. Patients
who had undergone primary repair with angioplasty or
who had partial resection with stapler were excluded.
The study protocol was approved by the Istanbul Bilim
University, Faculty of Medicine Ethics Committee.
A written informed consent was obtained from each
patient. The study was conducted in accordance with
the principles of the Declaration of Helsinki.
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Medical records of the patients were retrospectively
reviewed. Database of the study group included
demographic (age, gender, presence of SVC syndrome
signs), pathologic (type of diseases, type and duration
of induction treatment), intraoperative (access, duration
of surgery, duration of SVC clamping, associated
resections, intraoperative adverse events), postoperative
(mortality, morbidity, hospital stay), and follow-up
(status of the patient at last follow-up, status of the
disease) measures.

Median sternotomy was the preferred approach,
except for one patient with thymoma who underwent
thoracotomy due to the need for additional lung
resection, total pleurectomy, and diaphragmatic
resection and reconstruction. We preferred the
SVC reconstruction technique (patch plasty repair
or graft interposition), depending on the degree
of SVC infiltration, as previously described.!!
Polytetrafluoroethylene (PTFE) tubular prosthetic
replacement was used in nine patients (53%), when
the vascular infiltration by the disease could not be
reconstructed with a patch plasty safely with negative
surgical margins. The remaining eight patients (47%)
had SVC infiltration safely reconstructable with
negative surgical margins, and underwent patch plasty
using autologous pericardium, PTFE, or Dacron.

Temporary interruption of flow during prosthetic
or autologous replacement with proximal and distal
caval clamps was managed with intravascular
fluid expansion, lower extremity venous access,
hyperventilation to reduce vasogenic cerebral edema,
reverse Trendelenburg position, and vasoactive agents
to increase cerebral perfusion. In some patients, a shunt
to the right atrium from either of innominate veins was
performed.

Once the initial dissection of the tumor or benign
surrounding tissue was performed, SVC, both
brachiocephalic veins (BCVs), and the proximal
portion of the SVC-right atrial junction were isolated.
After the SVC and/or BCV were resected, graft
interposition was performed in a variety of ways.
These included graft interposition from the distal SVC
to the proximal SVC (n=9), from the left BCV to the
right atrial appendage (n=4), from the right BCV to
the right atrial appendage (n=1), from the SVC to the
right atrial appendage (n=1), from the right BCV to the
proximal SVC (n=1), and bilateral BCVs reconstruction
with separate grafts (n=1).

In cavo-caval reconstruction, if the anastomosis was
going to be performed under the level of junction, the
azygos vein was ligated first. For SVC interposition,
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the extrapericardial portion of the SVC was prepared
and intrapericardial SVC portion was exposed. When
the disease involved one or both BCVs, the graft
was placed between one of the BCV and the SVC,
or between one of the BCV and the right atrial
appendage. The cross-clamping technique was the
approach of choice for vascular reconstruction. The
distal anastomosis was performed first using 5-0 or
6-0 polypropylene sutures. This anastomosis was then
tested for any leak. The proximal anastomosis was
subsequently performed, and air was removed from the
conduit before tying down the last anastomotic suture.

Anticoagulation  therapy  was  routinely
administered. Intravenous heparin sodium (0.5 mg/kg)
was started three minutes before clamping. After
intraoperative  heparinization, the  partial
thromboplastin time was allowed to normalize without
pharmacologic reversal. Patients were selectively
transitioned to Coumadin® (Bristol-Myers Squibb,
Princeton, NJ) on postoperative day two, which
continued lifelong in patients undergoing a PTFE
vascular reconstruction. Patients undergoing patch
plasty were switched to Coraspin® (Bayer Turk Kim
San. Ltd. Sti, Istanbul, Turkey). Graft assessment was
performed clinically in the early period. The graft
patency in the late period was controlled by contrast-
enhanced computed-tomography scan taken at the
third, sixth, and 12" postoperative months, then one
per year (Figures 1 and 2).

Statistical analysis

Postoperative mortality was defined as any death
occurring during the hospitalization of the patients
or within 30 days after the operation. Morbidity
was defined using the Society of Thoracic Surgery

database’s definitions."® The mortality and morbidity
rates were analyzed based on the demographic,
intraoperative, and postoperative measures. Statistical
analysis was performed by using MedCalc demo
version statistical software 16.4.3. Descriptive
statistics were used to report the means and standard
deviations of the continuous variables and number and
percent of categorical variables. Student’s t-test was
used for the comparison of continuous variables, and
Fischer’s exact test for the comparison of categorical
variables. A p value of less than or equal to 0.05
was considered a statistically significant difference.
Survival data for patients with malignant diseases
were calculated by the Kaplan-Meier method from
the day of operation until death or the day of the most
recent follow-up.

RESULTS

Table 1 outlines the preoperative, intraoperative,
and postoperative characteristics of the 17 patients.
Thirteen patients (76%) had previous tissue diagnosis,
and three patients (18%) had mysthenia gravis and a
mediastinal mass. In 16 patients (94%), SVC resection
was performed for mediastinal malignant tumors.
Of them, 12 patients (75%) had malignant thymic
tumors (thymoma in 9 and thymic carcinoma in 3).
The other four patients (25%) presented with other
malignancies secondary to Hodgkin disease, thyroid
medullary carcinoma, indifferentiated mediastinal
sarcoma, and mediastinal germ cell tumor. Preoperative
chemotherapy or radiation therapy was administered to
eight patients (50%). The only patient (6%) with benign
disease in this cohort had SVC resection due to benign
mediastinal fibrosis with SVC stenosis resulting in SVC
syndrome. Despite the three invasive interventions

Figure 1. Postoperative chest computed tomography of

patient 16, taken at first postoperative year.

Figure 2. Chest computed tomography of patient 17, taken
during follow-up visit at third postoperative month.
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(mediastinoscopy, mediastinotomy, and endobronchial
ultrasound), the pathology was unidentified. After the
evaluation by interventional radiologists, this patient
was found to be unsuitable for stent placement.

Six patients (35%) presented with the following
clinical signs of SVC syndrome in various combinations:
face, neck or arm swelling, dry cough, collateral
venous circulation, jugular distention, or erythrosis;
but none of these patients underwent urgent surgery.
Six patients (35%) had other complains (chest pain,
cough, dyspnea, or muscle weakness). Five patients
(30%) were asymptomatic. Of patients with thymic
malignancies, three had myasthenia gravis whose
symptoms were controlled by oral pyridostigmine, and
one patient had Good syndrome.

Except for one patient, median sternotomy was
the preferred approach in all patients. Patient 15 had
a thymoma. This patient underwent thymomectomy,
partial pericardiectomy, pulmonary wedge resection,
and diaphragmatic resection and patch reconstruction
via a right thoracotomy following the neoadjuvant
chemotherapy.

Patient 6 underwent mediastinotomy for a
mediastinal mass, and the frozen section analysis
revealed a Hodgkin disease. On the next morning,
sudden onset of massive hemorrhage induced by
a sudden cough was noticed from the chest drain.
Since she became unconscious, and tachycardia
and hypotension developed within minutes, she
was immediately taken to the operating room. An
emergency median sternotomy demonstrated a massive
bleeding from the torn SVC which had been partially
invaded by the tumor. This case had been presented
before.!"”]

Patient 7 was a nine-year-old child who had
underwent incomplete resection for thymoma two
years before in another institution, and received
radiation therapy. A resternotomy was performed
for the resection of the recurrent thymoma, and SVC
resection and reconstruction.

Most of the resections were performed with SVC
reconstruction with graft interposition. Tubular graft
interposition was performed using ringed PTFE prosthesis
in nine patients (53%). The remaining eight patients (47%)
underwent patch plasty using PTFE (n=4), autologous
pericardium (n=3), and Dacron (n=1) grafts. Median
cross-clamping time was no longer than 30 minutes in all
patients except for patient 6 (range 15-40 minutes).

Concomitant resections were performed in
11 patients (65%), and mostly included pulmonary wedge

resections (9 patients, 82%). Details of the additional
procedures were given in Table 1. Additionally, eight
patients (47%) underwent diaphragmatic plication. No
patient required extracorporeal bypass. Three patients
required shunt to achieve resection. All 17 patients
were assessed as complete resections by the pathology
department.

The mean length of hospital stay was 11+6 days
(range 1-25 days). There were no intraoperative deaths.
Postoperative mortality occurred in three patients
(18%). Patient 1 with Good syndrome had received
neoadjuvant chemotherapy for type B3 thymoma. He
developed postoperative chylothorax. He underwent
reoperation for the stenosis of the SVC and a larger
patch plasty was performed using pericardium. The
patient deceased due to sepsis on postoperative day
15 despite treatment. Patient 2 died on postoperative
day one due to sudden cardiac arrest. She had bilateral
graft from both BCVs, and this is the only patient
with two grafts. Patient 4 had a previous history
of chemotherapy and radiation therapy for thymic
carcinoma. She died due to sepsis on postoperative day
25 despite treatment.

Five patients (29%) experienced complications.
The abovementioned patient 1 developed postoperative
chylothorax. Patients 5 and 16 -both with SVC
syndrome- developed intraoperative arrhythmia. The
first patient required perioperative cardiac pacemaker
implantation, while the second one returned to
the normal sinus rhythm following perioperative
cardioversion. Two other patients (14 and 15) required
respiratory support with non-invasive mechanical
support ventilation for respiratory insufficiency. They
both recovered and were discharged without further
home support.

Overall, the mortality was more common in older
patients (71£5 vs. 41+13 years, p<0.0001). Postoperative
complications mostly occurred in patients undergoing
concomitant resections (45% vs. 0%, p=0.05). Any of the
other demographic, intraoperative, and postoperative
measures had no impact on mortality or morbidity.

Median follow-up was 40 months (range 3-108
months). Signs of the SVC syndrome disappeared in
all six patients following the surgery. None of the
discharged 14 patients developed neither acute nor
chronic thrombotic event.

At the end of the follow-up period, the only
patient with benign pathology was alive and disease
free. Eleven (93%) out of 13 patients with malignant
pathologies received adjuvant chemotherapy and/or
radiation therapy. Three patients (6, 13, and 14) died
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Table 2. Studies consisting of more than 10 patients undergoing superior vena cava resection and reconstruction

due to mediastinal pathologies

Authors Year N n Pathology Mortality Morbidity Occlusion
% n % n %

Dartevelle et al.”! 1991 22 16 MMT 0 0 1 6 1 early 13
1 late

Bacha et al.®! 1998 21 21 MMT NS NS 1 early 10
1 late

Shintani et al.l”! 2005 18 18 MMT 0 0 6 33 10 56

Chen et al.® 2006 15 15 MMT 0 0 2 13 NG

Picquet et al.”” 2009 24 12 MMT + BMD 1 8 1 8 0 0

Sekine et al.”! 2010 20 11 MMT 0 0 13 65* NS

Leo et al.l'! 2010 28 17 MMT 1 4* 6 21% 2 in-hospital* 18

3 early*

Okereke et al.!'") 2010 38 29 MMT + BMD 3 8* 8 21%* 2% 5

Lee et al.l” 2016 16 15 MMT 0 0 NG 7 47

This study 2016 17 17 MMT + BMD 3 18 5 29 0 0

N: Total number of the patients with both mediastinal and pulmonary pathologies undergoing SVC resection and reconstruction; n: Total number of the patients
with only mediastinal pathologies undergoing SVC resection and reconstruction; MMT: Malignant mediastinal tumor; BMD: Benign mediastinal disease;

NS: Not specific; NG: Not given; * According to N.

due to metastasis. Patient 6 developed tracheomalacia
after adjuvant chemotherapy and radiation therapy, and
stayed intubated with the tracheal stent placement in
another institution for two months after a vertebroplasty
operation. She had a tracheoplasty for the correction of
tracheomalacia. Two patients with thymic epithelial
tumor developed pleural tumoral recurrences. Patient
15 underwent pleurectomy on postoperative eighth
month. Patient 12 underwent surgery for repair of an
aortic aneurysm which developed on postoperative
12" month. This patient was later detected to have
recurrence on postoperative 27" month, and underwent
pleurectomy. The remaining patients with malignant
pathologies were alive with no evidence of disease,
except for patient 3 who was alive with disease. Median
survival in patients with malignant diseases was
57 months, with one-year and three-year probability of
survival of 83% and 74%, respectively.

DISCUSSION

Although resection and reconstruction of the SVC
are technically challenging, it is generally accepted
that SVC resection for malignant mediastinal tumors
is feasible. Several series of SVC resection have been
published confirming feasibility in the past 25 years.
Table 2 outlines some studies consisting of more
than 10 patients who underwent SVC resection and
reconstruction due to mediastinal pathologies. The
encouraging results suggest that if complete resection
is pursued, then concomitant SVC resection can be
performed.”” However, today, most of the surgeons still
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have problems in decision making. Some prefer to use
induction treatment, while some prefer direct surgery.
Our experience demonstrates that the resection of the
SVC may still be required and that we preferred an
induction treatment in most of the situations.

The selection of appropriate candidates for
SVC resection and reconstruction due to invasive
mediastinal diseases remains challenging. Our
indications for surgical resection and reconstruction
of the SVC depended on two criteria as well as to the
eligibility of the patient for operative intervention, as
suggested by Picquet et al.”’! The first criterion was the
presence of clinical symptoms of the SVC syndrome.
Patients with SVC syndrome may present with face,
neck or arm swelling, dry cough, collateral venous
circulation, jugular distention, or erythrosis, and the
severity of the SVC syndrome depends on the rate of
SVC compression and the degree of development of
venous drainage."™ This is a contradictory situation
for lung cancer invasion to the SVC. For lung cancer
invasion to the SVC, almost every time, there should
not be a sign of the obstruction unlike mediastinal
disease. Compared with pulmonary neoplasms, SVC
syndrome occurs more commonly in the presence
of a mediastinal mass, and complete resolution of
clinical signs is observed after surgery.”” Spaggiari et
al.'"! recommended that SVC resection should never
be considered in the case of urgent treatment of an
acute SVC syndrome. The authors mentioned that the
dramatic hemodynamic changes occurring in case of
an acute SVC syndrome might create instability at the



Kaba et al.
Superior vena cava resection and reconstruction

patient during cross-clamping, thus causing difficulty
in a radical complete resection. Six patients in our
study presented with SVC syndrome (not in acute
phase), and none of them underwent urgent surgery.
Signs of the SVC syndrome disappeared in all patients
postoperatively. Similar outcome has been reported
before.>!!

Our second criterion was the histology of the
SVC lesion presumed or confirmed by preoperative
investigations. Superior vena cava may be invaded
by mediastinal neoplasms such as thymomas, thymic
carcinomas and germ cell tumors, and thyroid
neoplasms.?% Sixteen patients (94%) in our study had
mediastinal neoplasms. All of the patients in this study
had preoperative tissue diagnosis, except for three
patients with myasthenia gravis and one patient with
mediastinal fibrosis.

Benign diseases are rare causes of SVC
reconstruction. Most patients undergoing surgical
resection of the SVC have benign mediastinal
fibrosis, followed by venous thrombosis. Besides
surgical treatment, endovascular therapy with balloon
angioplasty and stenting of the SVC have been
performed with increasing frequencies.?’ Only one
patient (6%) in this cohort had idiopathic mediastinal
fibrosis. The patient underwent surgery, first, due to the
presence of SVC syndrome, and second, because the
interventional radiologist found this patient unsuitable
to be stented because of heavy calcific obstruction.

We used cross-clamping technique in each SVC
reconstruction. Our median cross-clamping time was
less than 30 minutes in all patients, except for
patient 6 (40 minutes). Dartevelle et al.'¥ reported
that clamping time of SVC of more than 45 minutes
carried a risk for cerebral damage. Although they
also described the use of SVC shunts during complete
caval occlusion, we used this technique in only three
patients whose surgeries were potentially difficult. In
this study, in addition to SVC resection, eight patients
(47%) necessitated resection of both BCVs. In this
situation, we preferred unilateral reconstruction (seven
out of 11) with satisfactory long-term patency, and
performed bilateral reconstruction in only patient 2,
which resulted in early postoperative mortality due to
cardiac arrest.

Several types of conduit have been used in the
reconstruction of the SVC. But there exist no evidence
to confirm the superiority of any conduit over the
other.! We performed patch plasty using autologous
pericardium, PTFE, or Dacron in patients with
SVC infiltration of less than 50% of the diameter,

not requiring circumferential resection. When a
circumferential resection was performed, we used
PTFE as the prosthetic conduit.

Polytetrafluoroethylene is considered to be the
gold standard of SVC prosthetic replacement.!'! Tt
has the advantage to have rings which prevent graft
collapses when the central venous pressure becomes
negative. Polytetrafluoroethylene is also considered
to be an optimal material because of its excellent
antithrombogenic properties.’

Pericardium is also considered as an ideal material
for the reconstruction of the SVC, but the availability
of autologous pericardium is insufficient to construct
SVC prosthesis.' The preservation of the human
pericardium by glutaraldehyde has been proposed
to improve tissue stability and reduce inflammatory
response.”?? Besides autologous pericardium, stapled
bovine pericardial conduit is another prosthetic
material preferred in the reconstruction of the SVC.*4
We used autologous pericardium in three patients, and
none of them developed graft infection.

Dacron is another material used rarely in the SVC
reconstruction. Chen et al.®! mostly preferred Dacron
as the prosthetic conduit in their study. The researchers
did not mention why they preferred Dacron, but
reported no graft infection. In this study, we used
Dacron in only one patient, and no graft infection
developed.

Leo et al."" compared patients undergoing primary
repair (direct suture, stapling, or autologous pericardium)
with those undergoing prosthetic replacement of the
SVC. They demonstrated no significant increased rate
of morbidity between the groups. We also observed
similar results. The type of conduit (PTFE, autologous
pericardium, or Dacron) did not significantly affect the
postoperative outcomes.

A graft reconstruction of the SVC may result in
low blood flow velocity, leading to obstruction and
recurrence of the SVC compression. The thrombosis
rate of SVC reconstruction with PTFE varied between
0% and 56%.>>710-121 We experienced no episode of
graft occlusion in any patients undergoing tubular
reconstruction with PTFE. No thrombotic event
occurred in patients undergoing patch plasty in this
study, although we had this complication in two of our
patients undergoing SVC resection and reconstruction
due to lung cancer.

As mentioned above, we mostly preferred unilateral
reconstruction of the BCV, in case of the involvement
by the disease. Several authors also suggested unilateral

105



Turk Gogus Kalp Dama
2018;26(1):99-107

reconstruction.>? In contrast, Shintani et al.”!
recommended bilateral BCV reconstruction owing to
the higher thrombosis rate exceeding 50%, particularly
in patients with unilateral left venous reconstruction.
We did not observe thrombosis in the only patient with
bilateral reconstruction in our study.

The mortality rate of SVC resection and
reconstruction in mediastinal diseases is mostly
reported to be ni,>*!? but may be up to 8%.21%!1 The
rate of mortality in this series was higher than the
literature data (18%). Two of our patients died due to
infection related causes, and one died due to sudden
cardiac arrest. In our series, all mortalities were seen
in the very early cases (Patients 1, 2, and 4). Older age
was found to be a significant predictor of mortality
(p<0.0001). Two of the three deceased patients received
induction treatment, which was not a significant
predictor of mortality. Morbidity rate has been reported
to be between 6% to 33%.2378 In our series, 29% of
the patients developed complications, commonly in
those undergoing concomitant resections (p=0.05).

Spaggiari et al.™ reported a median survival of
49 months in patients with mediastinal malignant
tumors. The overall probability of survival in patients
with mediastinal malignant diseases is 60% at three
years,’! and ranges between 45% to 63% at five
years.b5151 We obtained better results in our series and
calculated a median survival of 57 months, while one-
and three-year probabilities of survival were 83% and
74%, respectively.

This study has some limitations. Firstly, our
study is a very recent study, thus most of our patients
did not complet follow-up of five years. So, this
prevented us to give five year probability of survival.
Second limitation is that this study consisted of
less patients, compared to studies given in Table 2.
More comprehensive results can be obtained with
prospectively designed future studies consisting of
more patients. Therefore, this study is valuable since,
as far as we know, this is first major study reflecting
the results of SVC resection and reconstruction due to
mediastinal diseases.

In conclusion, our experience suggests that
the need for SVC reconstruction should not be
considered a contraindication for mediastinal
pathologies in an otherwise curable patient, provided
that a complete resection can be achieved. We
believe that replacement of the SVC should be
included in the therapeutic algorithm in selected
patients with mediastinal diseases who have no other
contraindications. Mortality rate may be increased
in older patients, and the need for concomitant
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resections may cause a higher rate of morbidity.
Patient selection and surgical experience are believed
to affect the outcomes directly.
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