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USE OF MEGHANIGAD SUTURES
IN PULMONARY SURGERY

- GOVIND SHARMAt-

ABSTRACT

In a ten years period, Six hundred and twenty patients underwent f
surgical treatment for different kinds of pulmonary diseases. Pulmonary §
tuberculosis was the indication for 395 thoracotomies and 115 patients were
operated. for - lung cancér. Ninetyone ihoracotomics were performed for :
chronic non-specific diseases of the lung and in 19 cases in-dicatio_ns for |
pulmonary resection were other diseases. In all cases various types of mee_ha-,-;
nical staplers were used for individual suturing of the culmonary vessels and
bronchus. Operations performed included 207 pnetimonectomies, 341 lob and !
bilobectomies, 49 segmentectomics and 23 combined resections. Chronometry, f
was done in seventyone thoracotomitromies with average time spent for.each '
operation being one hour and fortyseven minutes only, Out of this time,

only four minutes and thirtyfour seconds (4.2%) were spent for individual

suturing of the pulmonary vessels and bronchus. During the operation
insufficiency of mechanical sutures were seen in few cases and dealt with
accordingly. Arterial and bronchial stump iosufficiency were noted in three

percent cases each, whereas venous suture insufficiency was seen only in 1.3

percent cases. Five huuderd and fortysix patients (38.1%) had a benign l
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coursce, wheraas fortythree patients (6.9%,) experienced postoperative compli-
cations. But only in sixteen cases (2 6%) could the mechanical sutures be
tically for those complications. There were thirtyone - hospital

related theore
show that the use of mechanical sutures is safe,

deaths (3%). Our resu
~nngiderahiv reduces the time for pulmonary resection and is associated with

P e A [P

| relatively very few intraoperative and po Ivperative complications.

R ST

INTRODUCTION _
" Postoperative complications, especially bronchopleural  fistulae constitue a major
L‘ therapeutic challenge for the thoracic surgeon. Although the incidence of postresection
¢ bronr\hopleula] fistuia has reduced in  reced years, it remainsa constant and dangerous

compllcatlon of pulmonary surgery that is why thoracic surgeons ali over the world have been
searching a new method of bronchial  stump closure which could give better result after
pulmonary resestion. Many thoracic surgeons have expericnces of postoperative mortality

among paticnts due to slipping of the ligature from the pulmanary vessels. The new Soviet

.made aat »suture clamss are vy 3ecuie devices for suturing of the pulmonary vessels and

bronchial stump. Here we report our rasults in 620 patisats who warc operated with the use of

these devices.

MATERIALS AND METHODS

During the years 1963, to 1975, Six hundred and twenty thoracotomics were preformed
insix hundred and tweniypatients at the Dspartmeni of Thoracic  Surgery of Leningrad
Seientific Research Institute of Pulmonary Tuberculosis headed by Prof. Y. M Repin. In all
cascs different tvpes of Soviet made aunto-suture clamps were  used for indiviual suturing of

the pulmonary vessels and  closure of the  bronchial stump. The group included 461 men.

(74.4%) and 159 women (25.6%). Age distribution in shown in  Table [. Tuberculosis was the
indication for 395 opsarations (63.7%) One hundred fiftezn patients (18.5%) were operated for
cancer. [n nintyons cases  (14.7%) the causes of thoracotomy was r.hromc non- specnﬁc
pulmonary dismse and in the remaing nineteen  patients (3.17) the operative p1ocedurc was~
Pfef,brmed f'or othcr disgases. Pulmonz.ry resection  wos accomplished  in all cases. The

OpCf&ll\’t. procedurus are listed in Tab‘e 2.
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TABLE 1

Age distribution of 620, patients

Age (years) No. of patients Perceniage
Under 18 39 6.3
18 - 29 142 229
30 - 49 356 57.4
50 and over 83 13.4
TOTAL 620 100.0
TABLE 2
Pulmonary resection in 620 cases
INDICATION FOR OPERATION
Procedure Tubderculosis  Cincer Chronic non  Other Total %
specific diseases no. of
diseases pts.
Pneumoneclamy 107 77 23 - 207 33.4.
Bilobectomy 18 1 6 - 25 4.0
Lobectomy 211 36 52 17 316 51.0
Segmentectomy 42 - 5 2 49 7:9
Combined resection 17 1 5 - 23 3.7
TOTAL 396 115 91 19 620 1000
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QPERATION ”
A posterolateral or anterolatéral thoracotomy was utilized in almost all cases. Usually

rip resection was not performed for exploration. In all cases dissection of the lung from
adhesions was performed compulsorily. The type of resection used was based on intraopera-
tive findings. Pulmonary vessels and bronchus of the resected party of the lung were dissected
onc by one. The broachus was mobilized with a minimum of dissection to prevent
devascularization. After this usually proximally and distally of each element of the hilum of
(he resected part of lung mechanical sutures are applied by means of different types of
auto-suturc clamps. The size of the device depends on the diameter of the blood vessels and
bronchus, Thus, pulmonary artery and veins for pneumonectomy are sutured by US-30.
US-20 and UKSN-25 auto-suture clamps, whereas devices like US-20, UAP-20 and US-10
are used for this purposs in leboctomy and segmizntal resection. For the closure of the bron-
chial stump in pneumonectomy devices like UKL-60, UKL-40 ang UKB-25 are used whereas
lobular and segmental bronchi are closed by UKE-40, UK8-16, US-30 and UAP-25. In nine
operations iu which there was no rossibility te dissect the hilum of the resected part of the
lung UKL-60 was applied enmasse to suture it. The auto-suture clampis applied as close to
the origin of the bronchus and vessels as possible. These devices insert a staggered double row
of titanium clips, with a space of Imm between the rows. The design of the anvil of the
clumps is such that the staples areclosed in a figure ‘B’ and are not flat. The vessels and
bronchus are then divided. The bronchial stump is not protected with either a pleural flap or
muscle pedicle graft. The chest is closed in layers with two intercostal drainage tubes for
partial resections and with onc for pneumonectomy. Postoperative treatment is given

according to the disease and magnitude of the operation.

TABLE 3

*Average time spent for suturing of the pulmonary vessels and bronchus in 71 cases
Element of the A verage time Percent of the
hilum of the lobe for suturing average operation
or lunh
Artery T min 45 sec 1.6
Vein 1 min-40 sec 1.5
Bronchus 1 min 2 sce 1.1
TOTAL " 4min 34 sec 4.2

* Average time for one pulmonary resection was 1 hour 47 min.
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TABLE 4 o
Incidence of posi-operative complications in ¢Z0 paticnts undergoing pulmonary resection

Com©plication s

Procedure None Hemothorax  Primary Empyema Empyema Death TOTAL
bronchial secondary
fistula bronch. fist.
Fneuymonectomy 166, 4 1 13 3 20 207
Lob~& bilobectomy 3t7 9. - : 5 3 7 341
Segmentectomy 43 2 - 2 - 2 49
Combined Resection 20 - - { - 2 23
TOTAL 5446 i5 1 21 . 6 31 . 622

In 71 different pulmonary resection we measured average time spent for each operation,
which was jusi onc hour and forfyseven minutes. During this procedure average time spent for

suturing of the pulmonary vessels and bronchus is also measured (Table 3).

RESULTS

During the operation slight cozing from the sutured part of arteries were seen in ninteen
cases (3%). Out of 359 suturing of the arteries by UAP type clamps oozing was seen in twelve
cases (3 3+1.03%), whercas the suturing defect of the US (UKS) 'type clamp was noted in
seven operations out of 242 suturings (2.841.09%). Slight oozing from the sutured part of
the pulmonary veins were noted in eight cases (1.3%). 418 abplicatinns of UAP fyf.\c clamp
this minor complication was seen only in two cases (0.510.3%), whereas after 306 uses
of US type clamp it was seen only in two cases (1.910.8%). After the closure of the bronchial
stump by means of UKL devices suture insufficiency. was noted in nine out of 300 uses
(3.0+0.98%) Ths same number of bronchial stump insufficiency was seen after 226 uses of
UKB clamp {4.0+1.3%) aud only in one case this defect was seen after 116 uses of UAP and

US type clamps for bronchial stump closure in Ippeclorpy “and segm‘entectomy: As‘a ‘whole,

.- Lo . St el . IR ¥
total number of insufficiency afer bronchial stump ¢losure was noted in 19 cases out of 620

(3.0%).
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An uneventful hospital course occured -in S46 patients (88.152) whiercas 43 patient
(6.9%) cxpericnced postoperative complications. But only in 16 cases {2.6%) mechanical

sutures could bz related thecretically for these complications. Theie were 31 hospital
deaths (3%).

Detailed auvalysis of the postoperative complications in 620 patients undergoing
pulmonary resection is presenied in Table 4. Complications whish could be related as
censequences of the use of auto-suture clamps were quite few. Among them fifteen patients
experienced hemothorax (2.4%) and onlyone (9 16%) had primary bronchiai fistula. But
further analysis proved that these complications had o relation with the used technigue -of
vascular and bronchial closure. For example all cases of hemothorax were dus to cozing from
the tissues of the mediastinum and chest wall. This was proved iu three cases of rethoracolomy
for bleeding into the pleural cavity. In twelve other cases hemothorax was limited and thus did
not necessitate reoperation One patiznt experienced primary bronchial fistuala after right
sided pneumasnectomy for advanced taberenlosis, [t bappened on the second postoperative day.
Rethoradotomy was psrformed immediately witn the closure of the bronchus with nylon
sutures. Butthe patient died on the 20th postoperctive day due to empyema leading to
secondary bronchial fistula and aspiration pneumonic of the remaining left lung. Autopsy
revealed generalised tuberculous procassin other interni organs as well. Gross inflammatory

changes of tuberculosis were found in-the bronchial wall.

Empyema of the pleural cavity leading to secopdary bronchial fistunla were diagnosed
in twentyone cases (2.4%,) Majoriiy of them were operaied for pulmonary tuberculosis. Cause
of empyema in these cases were accidental centamination of the pleural space due to spillage
of secretions from ths puimonzry cavities duving resection. Emnyema without secondary
bronchial fistula was seen in six casss (09%). Cause of this complization was the sam2 as for

the patients suffering from secondary fistula.

Thirtyone out of 620 patients (5%) died during the post-operative period. Operative
mortaly was high among patieats undergeing pneumonsctomy (9.6%). Ia this group mejority
of the pitients died due to circutatory failure and varisus other complications rather than
pleuropulmonary complications itself. Chest infeclion was ciuse of deathin three “cases,
whercas one patient died of aspiration prieumonia. Among 43 patiznts undergoing different
types of pelmonary resection five died of pleuropuimonary complications and cix dueto

ether causes. Table 5 scows causes of operative miartaliily amoang our patients.
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TABLE 5
Causes of operative mortality

Causs ofoperative mortality

Procedure Bleeding  Aspiration Chest Circulatory Others TOTAL
into the pneumonia infection  failure
empyema -
cavity
Pncumonectomy ~ 1 3 11 5 20
Lob-& bilobectomy - - 2 4 1 7
Segmentectomy 1 - - 1 - 2.
" Combined Rese ction i - 1 - - 2
TOTAL 2 1 6 16 6 31
DISCUSSION

Bieeding from-the stump of pulmonary vesséls is a véry dangerous complication. Ma'iy
surgeons have cxpericnced this fatal romplication. [-3 Butin our series there was no sich'
incidence, whereas among 1114 pulmonary resections performed in our hospltaldurmg the
cdmeé period in which thread was used for ligation of the blood vessels, two patlcnts died of
bleeding from the arierial stump. ‘The cause of profuse bleeding in these was slipping of the
ligature. Primary bronchial fisutla is also a known complication after pulmonary resection.
They are seen in upto 5 percent cases 4-6. In our series there was only one case with this

complication. [t was duc to generalized tuberculosis affecting the bronchial wall besides other
organs. '

Hemothorax is quite a {requent complication after pulmonary resgetion 610, It is
seen in upto 10 percent cases undergoing lung resecticn, But in our serids; this complidatfon:

was seen only in 2.5 percent cases. Establisheéd cause- of hefiothorax was oozing from: the

micdiastinum and chest wall, but not tlc sutured pulmonary vessels. Bronchial fistula followed
by empyema thoracis is a serious, sometimes faial complication which, usually follows
pulmonary resection. “The incidence of this complication différs among the work of different

authors from 2 to 20 percent 11-18, Though it occurs with all types of bronchml closurd,
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incidence after the use of mechanical suture is very low 19-22, Thescare quite efficient and
very convenient for use. Although bronchopieural fistula is most commonly associaled ‘with
tuberculosis, it also occurs in association with pulmonary resection for cancer and inflamma-
tory disorders. In our series majority of the secandary broncbial fistula was as-ociated with ~
tubercutosis. The etiotogy of the bronchial fistula is complex. Bjorn (1056) 23 stated thut
infection was virtually the only cause of bronc*ual fistula fermation. However, itis now
proved that many factors contribute to its formation. Devitalication of the bronchial stump
;s undoubiedly an important factor. The eand of the bronchus should healand if this is
deprived of an adequate plood supply, necrosis is inevitable, Infectin still plays an important
role in fistula formation. The source of infection is usually accidental contamination of the
pleural space from spillage of secretions from the pulmunary cavities during resection, By far
the most important role is played by suture material and mechanical suture is undoubtcdly

the best 24-25.

CONCLUSION

Thus by using mechanical suture devices pulmonary resection can be performed quickly
and safely. Intraoperative complications are not dangerous and minor. Incidence of postope-

rative complications like hemothorax and broachiai fistula are minimum,

REFERENCES
1. Ermolaev VR: vnutripleuralnie krovotecneniya radicainikn operatsii na legkikh. Grud.

Chirurgia, 1962, 4, 76-82.

2. Golovsky BV, ct al.: Krovotecheniya iz krupnikh sosudov pre operatsiyakh na legkikh.
Voprosi sovr. Chirurgii, Kiev, 1969, 103-104. l

£ 1svitch VL. et al.: Rethoracotomiya v rannem posleoperatsionnom periode Grud.
Chirurgia, 1971, 6, 47-50.

3. Repin YM, Chekunov MT; Posleoperatsionpaya Jetalnost pri operatsiyakh na legknkhl
pleusure. Grud. Chirurgia, 1971, 2, 73-77.

4. Baidin SI, Bairakov' RM; Rctnoracotomiya pr. krovotecneniyakn v pleuralnuyu poto'st
posle resectsii legkikh. Prob. Tuberculosa, 1973, 7, 83.

6. Perelman MI, et al: Rethoracotomiya v chirurgii legkikn : sredosteniya. Chirurgia,
1975, 3, 76-80.

INMA April-June (1982) 33/




10.
1.
' 66, 4, 563-572.

12.

13,

14,

I5.

16,

17.
18.
19.

20.

beim Bronchusverscniun. Tharaxchirurgie, 1971, 19, 3, 179-151.

Gabler A. : 15 Jahre Briahrungen mif dem Thorakeurynter bell Pheumonektomien Pﬁi:}
Pheumol., 1974, 28, 1040-1052. :

Autio, V, Saaristo J. : Amputation and closure of the broncnus. Ann. Chir. Gynaec,

g
Fenn., 1972, 61, 220-222. _ 1
Delarue N. Gale. : Surgical salvage in pulmonary tuberculosas. Ann, Thorac. Surg., 1974
18, 38-31.

Langer J. : Postoperative hemorrhage after pu]monéry resection. Dis. Chest, 1966, 50; §
1, 34-39, i
Wolfart W, Selthu, Spanel J.: Die Rethorakotomie in der Lungenchirurgic. Thoraxc'hi; :
rutgle, 1968, 16, 4, 378-389. :
Tsel VF, et al.: O bronchopleuralnikh osloznniyakh posle operatsil na Legkikb. Chirurgia, |
Chirugia, 1968, 4, 41-45. ‘ ;
Kislitsina NA, QOvsyvannikov TI: Chirurgicheskoe lechenie vpervie vyavlenhikh bolnikh -
tuberculosom legkikh, Probl. Tuberculosa. 1974, 4, 49-51.
Cooley J. Moser F, HedbergG. : The rcsults of pulmonary resection in the treatment of-‘.‘;
tuberculosis: an evaluation of 201 consecutive resections, J Thorac Surg, 1957,33, 3,:
B83-389. '
Engel W, Viereck V-J: Die Bropchusstumpﬁnsuzﬁizicnzen. Chirurg, 1971, 1971, 42, §,
363-366.
Hankins JR, et al.: Bronchopleural fistula. J Thorac Cardiovasc Surg, 1978, 76, 6, 735= 1
762. ! &
Malave G, et al: Broncnopleural fistula-present day study of an old problem. Ann Tl;onaq ‘f
Surg, 1971, 11, 1, 1-10.
Massen W: Die transternale und perikardiale Versnlusoperation bei Hauplbroncrnus_s-f

tumflstuln und Pleuraempyem. Thoraxchirurgie, 1975, 23, 257-261.

344 INMA Jane-April (1998)



21

3]
(3]

23.

26.

27

28.

29.
30.

31.

33

34,

. —— T A

Naef A: Management of persistent bronenopleural fistulas. § Thorac ‘Cardio vasc Suig,
1971, 62. 400.

. Roy S, Roy, B, Bhatterjee B; Etiological aspect of bronchopleural fistula. Ind J Surg,

1971, 33, $,303-312.

Sawasaki H, el al; Postoperative broncnopleur! fistuta: clinical and experimental Study.
Chest, 1973, 67, 6, 702-705.

Williams N, Lewis C: Broncnopleural fistula: a review of 80 cases. Br} Surg, 1976, 63,
502-522.

. Teixeira J: The present status of thoracic surgery in tuberculosis. Dis Chest, 1966, 53, 1,

19-23 . o e e
Ganusnsnak M, Shal D: Specificneskie osloznneniya posie resectsii legkikn. Grud.
Cnirurvgia,‘ .1966,A3, 77-80, . . ) T
Novikov A, Garia N; K tecnnique primeneniya apparata UXKL-60 pri resectsii legkogo po
povodu raka. Grud Cnirurgia, 1982, 3, 13-17, |

Cnuknrienko D, Bondarenko V; O prophylactike broncroplcuralmkh svishshel posle
resectsii legkikn. Clin Chirurgia, 1965, 6, 12-14.

Drzewski z, Cierniak It Meunamczn) szew oskrzela. Gruzlica, 1967, 35, 3. 267-270.
Lukasiewicz H: Zagadnienia zwiazane z resekc ja dolnego plata w gruzlicy pluc. Gruzlica,
1971, 39, 6" 533-540.

Bjonk VO Suture material and technique fo bronchial clorure and bronchial auersomosis.
 Thorac Surg 1956, 32, 1, 22-27.

Ravitch M, et al; Clinical experience with ihe Soviet mecnanical broncnus stapler
(UKB-25). J Thorac Cardiovasc Surg, 1964, 47, 4, 446-454.

Ravitch ™, et al; Experimental and clinical use of the Soviet broncnus stapling instrument.

Surgery, 1959, 46, }, 97-108.

Forrester-Wood CP: Bronchopleural fistula following pneumonsctomy for carcinoma of

the bronchus. Mcchamcal st'lplmo versus pand suturing. J Thorac Cardiovasc Surg, 1980,
80 3 4'06 409 e e v e A by e % e e o e e em e

JNMA April-June (1982) 35/




