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ABSTRACT
Background: During upper mediastinal surgical interventions, innominate v

intentionally by the surgeon for a better exposure. The question, whethe

reconstructed or not, has not yet been clearly answered.

Materials and Methods: In a retrospective study, 11 patients who unde

department (7 females & 4 males) with mean age of 38.7 years old were found

ligation of a great vessel.

Fourteen great vessels (6 innominate arteries, 4 left innominate veins, 3 righ

were ligated with no reconstruction.

The vessels were intentionally divided for a better exposure or ligated for con

trauma) in 6 and 5 patients, respectively.

Results: One patient with innominate artery and right innominate vein divisio

to a cerebral edema which was completely resolved. Two patients develo

managed with antibiotics and wound care. No complication occurred in 

innominate arteries, the peripheral pulses disappeared, but there was no mus

follow-up period was between 2-96 months (mean; 24.8).

Conclusion: In critical condition and when surgical situation is not suitable 

safely ligated and divided for a better surgical exposure and control of ble
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INTRODUCTION

Operation on mediastinal structures like trachea
and  resection  of  superior   mediastinal and  superior
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surgeons (1-6).

Some surgeons ligate these vessels without

reconstruction while many believe that

reconstruction should be performed or at least

believe that by performing intraoperative

electroencephalography (EEG), they can determine

whether they are able to avoid vessel reconstruction

(7-10).  

As a whole, reconstruction of these divided

vessels is difficult and has some complications.  

On the other hand, permanent ligation of

innominate vessels may cause ischemia and edema of

upper extremities and head; however, some studies

have not shown such complications (6,11,12).  

The vessel reconstruction will be a major

operation for these patients in critical situation and

may cause more dangerous complication than vessel

division itself.

Disinclination of the surgeons for ligation of the

vessels may be due to the lack of reports supporting

this policy.  

Since previous researches were case report

studies, we report our experience on 11 patients.  

MATERIALS AND METHODS

Between 1995 and 2003, 11 patients (4 men, 7

women) with the age range of 9-65 years (mean:

38.7) underwent division of major mediastinal

vessels without reconstruction. All necessary data,

complications and follow up (2- 96 months, mean:

24.8), were obtaind from hospital records and

patient’s files.  

The operations that required division of the

innominate vessels were as follows: 4 cervical

exenterations, 2 tracheal resection for stenosis, one

thymectomy for myasthenia gravis, one right

thoracotomy for mediastinal tumor, 3 jejunal free

flap replacements (two for trachea-innominate artery

fistula and 1 for cervical esophageal stenosis), and

one resection of thymoma and right innominate vein.

A total of 11 patients underwent 12 surgeries with

14 vessel ligations (6 innominate arteries, 4 left

innominate veins, 3 right innominate veins, and one

right common carotid artery). One out of 11 patients

underwent two operations.

RESULTS

None of the patients showed serious

complications in brain and extremities as a result of

vessel ligation. One patient presented signs of

cerebral edema which resolved gradually during 48

hours.  

This patient was a 9-year-old girl who underwent

an operation for recurrence tracheal stenosis in which

innominate artery was ruptured during release of

trachea in the mediastinum managed by ligation of

right innominate vein and innominate artery (table 1).

Sternotomy wound infection was detected in 2

patients which improved with appropriate treatments.

Peripheral pulses in the right upper extremity were

not palpated after operation in 2 patients after

ligation of innominate artery; none of them had

ischemic signs like pain or muscle weakness in their

extremities.

One patient with ligation of right innominate vein

developed transient edema in the right upper

extremity which resolved spontaneously after two

weeks.

Patient’s data and information are listed in table 1.
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Table 1. Characteristics of the patients.
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1 55 Female Innominate artery and
left innominate vein

No 9 Six months after total laryngectomy and esophagectomy for cervical
esophageal cancer, she had relapse of tumor at tracheostomy site.
Cervical exenteration was performed again. Meanwhile, innominate
artery and left innominate vein were ligated (as elective).

2 27 Female Innominate artery Wound infection 48 She had myasthenia gravis along with respiratory failure; thus, was
connected to ventilator. She developed post-tracheostomy stenosis
causing anastomosis resection of trachea. One year later, she
underwent median sternotomy and thymectomy in which innominate
artery was perforated and consequently ligated.

3 46 Female Left innominate vein No 48 She had distal post- tracheostomy stenosis. Left innominate vein
was electively ligated by median sternotomy during anastomosis
resection for a better surgical exposure.

4 50 Male Right innominate vein No 9 He underwent cervical exenteration for extended metastasis of
thyroid cancer to trachea. Meanwhile, right innominate vein was
ligated as elective.

5 9 Female Innominate artery and
right innominate vein

Coma and
cerebral edema
(lasted 2 days)

96 During operation of post- tracheostomy stenosis via mid-cervical
incision, innominate artery was perforated causing ligation of both
innominate artery and right innominate vein.

6 40 Male Left innominate vein No 8 He had history of SCC (squamous cell carcinoma) of the larynx and
underwent laryngectomy along with radiotherapy. He was admitted
for metastasis of tumor to sternum. Left innominate vein was
electively ligated during resection of tumor.

7 15 Female Innominate artery No 2 She underwent total laryngectomy and esophagectomy for
treatment of upper esophageal cancer. One week later, there was a
tracheo-innominate artery fistula which was repaired urgently;
innominate artery was also ligated.

8 25 Female Innominate artery and
right common carotid

artery

Wound infection 36 She had spontaneous rupture of esophagus and underwent
esophagectomy and colon replacement. She developed cervical
anastomosis fistula and stenosis. During operation for repairing of
fistula with free jejunal loop, right common carotid artery was
peforated and ligated. Jejunal loop was replaced at the site of
stenosis by vascular microscopic anastomosis. After few weeks, she
developed mediastino- innominate artery fistula. In another surgery,
this artery was also ligated. Instead of jejunum and colon, her
stomach was pulled-up and anastomosed to hypopharynx.

9 31 Female Innominate artery No 3 Innominate artery had ruptured during right thoracotomy for
resection of upper mediastinal tumor. The artery was ligated.

10 63 Male Left innominate vein No 2 He had SCC of larynx and underwent laryngectomy plus
radiotherapy. One year later, cervical exenteration was performed
because of tumor relapse in trachea. Left innominate vein was
electively ligated.

11 65 Male Right innominate vein Transient upper
extremity
edema

12 He underwent coronary bypass surgery. Accidentally, a tumor was
detected in thymus which had invaded right innominate vein.
Radical thymectomy along with right innominate vein resection and
coronary bypass were performed.

Mean of follow up: 8.24 months      mean of age: 38.7 years
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DISCUSSION
Although various reasons caused division of

mediastinal vessels in our patients, no major
ischemic problem was seen.

It seems that the cause of cerebral edema in the
patient mentioned above is not directly due to
innominate vein ligation. When her innominate
artery ruptured, we controlled bleeding with digitial
compression on the vessles and then incised sternum
for ligation of perforated vessel. The digital
compression on vessels lasted for one hour and
probably transferred to carotid artery at the same
time, so brain blood circulation was decreased.

In a study conducted by Sai Sudhakar et al. (13),
left innominate vein was electively ligated to
approach aortic arch and resect mediastinal tumor in
12 and 2 patients, respectively. All their patients had
transient left upper extremity edema after operation,
which resolved after 7-10 days by the limb elevation.
One of their patient needed another operation for
controlling the bleeding of venous stamp, another
patient also died because of multiorgan dysfunction.
The above mentioned complications were not
detected in our patients but we found; as Sai
Sudhakar’s study, division of innominate vessels can
result in a  better exposure for surgeons. No EEG or
angiography was performed before or after surgery.

CONCLUSION
During mediastinal surgeries, there is the

possibility of unintentional rupture of major vessels.
Thus, in presence of “unstable patients condition”
and “unsuitable surgical facilities, vascular repairing
could be relinquished and be ligated only. In these
circumstances, vessel ligature as compared to vessel
repair is associated with fewer complications and
risks.

REFERENCES
1. Grill HC. Congenital Lesions, Neoplasms, inflammation,

infections, injuries, and other lesions of the trachea. In:

Sabiston DC, Spencer FC. Surgery of the Chest.

Philadelphia: W.B. Saunders Co. 6th edition 1995; 401-443.

2. Dartevelle PG, Macchiarini P. Anterior Approach to

superior sulcus lesions in: shields TW, Lociecero III, Ponn

RB. General thoracic surgery. Philadelphia: Lippicott

Williams & Wilkins. Edition 2000; 473-479.

3. Dartevelle PG, Chapelier AR, Macchiarini P, Lenot B,

Cerrina J, Ladurie FL, Parquin FJ, Lafont D. Anterior

transcervical-thoracic approach for radical resection of lung

tumors invading the thoracic inlet. J Thorac Cardiovasc

Surg 1993; 105 (6): 1025-34.

4. Keene JJ, Edwards FH. Cardiopulmonary support for

emergent innominate artery repair complicationg tracheral

surgery. J Extra Corpor Technol 2001; 333 (2): 114-6.

5. Stover S, Holtzman RB, Lottenberg L, Bass TL. Blunt

innominate artery injury. Am Surg 2001; 67 (8): 757-9.  

6. Wright CD. Management of tracheoinnominate artery

fistula. Chest Surg Clin N Am 1996; 6 (4): 865-73.

7. Orringer MB. Anterior mediastinal tracheostomy with and

without cervical exenteration. Ann Thorac Surg 1992; 54

(4): 628-36; discussion 636-7.

8. Grillo HC, Mathisen DJ. Cervical exenteration. Ann Thorac

Surg 1990; 49 (3): 401-8; discussion 408-9.

9. Black MD, Shamji FM, Todd TR. Trachea-innominate

artery fistula and concomitant critical cerebrovascular

disease. Ann Thorac Surg 1996; 62 (1): 286-8.

10. Yoshida K, Ohshima H, Iwata K, Murakami F, Tomida Y,

Matsuura A, Hibi M, Kawamura M, Notoya A. Rupture of

the innominate artery following tracheostomy: report of a

case. Surg Today 1998; 28 (4): 433-4.

11. Adolfsson R, Winblad B, Ostberg Y. Survival after

haemorrhage from the brachiocephalic truncus following

tracheostomy. Acta Otolaryngol 1975; 80 (3-4): 312-6.

12. Mattox KL. Thoracic great vessel injury. Surg Clin North

Am 1988; 68 (4): 693-703. Review.

13. Sai Sudhakar CB, Elefteriades JA. Safety of left innominate

vein division during aortic arch surgery. Ann Thorac Surg

2000; 70 (3): 856-8.


