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INTRODUCTION 

In 1949, Daniels (1) advocated biopsy of the supraclavicul.ar 

lymph nodes overlying the scalenus anticus muscle in patients with 

pulmonary pathology which had defied diagnosis by other means, and 

suggested that this simple, safe biopsy be done before resorting to 

exploratory thoracotom;r. 

Since 19h9, the biopsy has proven itself valuable both diag­

nostically and as an aid to determining the operability of patients 

with bronchogenic carcinoma. Yet the procedure is apparently in­

frequently used, for relartively few reports on it have appeared in 

the literature. 

The purposes of this paper are to study the rationale and 

indications for the biopsy, to analyze results obtained with it, and 

to offer practical points for its use. Literature on which the 

paper is based is the English-language literature on scalene node 

biopsy and several books on lymphatic anatomy. 

ANATOMIC BASIS FOR THE BIOPSY 

The usefulness of the scalene node biopsy lies in the fact that 

the supraclavicular lymph nodes over1¥i,ng the anterior scalene muscle 

often receive lymph from the lungs and mediastinal lymph nodes, and 

therefore may mirror pathology in these areas. This was shown by 

Rouviere {2}, who followed the course of dye centra.l.ly from peri­

pheral lymphatics of injected lungs. He found that the lymphatic 

vessels of the lungs drain into the paratracheal chains of lymph 

nodes, from which lymph in most cases passes directly into the lymph­

atic ducts or great veins at the root of the neck. In some cases, 
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however, a terminal collecting trunk exists thru which lymph may pass 

from the right or left paratracheal chain into the lowest node of the 

internal jugular and transverse cervical chain of nodes near the junc­

tion of the jugular and subclavian veins on the homolateral side . 

This node is one of those accessible to the biopsy technique under 

discussion. 

Lateralization of lymph drainage from the lungs to the scalene 

nodes will be discussed under 11Selection of Side for Biopsy . 11 

INDICATIONS 

Scalene node biopsy is indi cated in a patient who has (1) an 

undiagnosed lesion in the lung, (2) undiagnosed hilar or anterior 

mediastina.l lymphadenopat hy, or (3) proven bronchogenic carcinoma . 

1 . Undi agnosed lung lesion. Biopsy is sometimes diagnostic in 

such cases even if there is no associated hilar or mediastinal en­

l argement on chest X-ray. Shafts and his co-workers (3) di agnosed 

a case of bronchogenic carcinoma in which X-ray showed only a very 

small infiltration in the right upper lobe . Carstensen and his 

group (4) biopsied eleven cases in which there were lung changes 

,dthout any marked hilar enlargement, and found pathologic tissue 

in eight cases . Baer (5), however , advises that biopsy be done only 

if the patient has hilar or mediast inal l ymphadenopathy in addition 

t o the lung lesion, feeling that only in such cases is pathologic 

tissue likely to be obtained. In his series, all 18 patients in 

whom biopsy established the diagnosis had pre- operat ive X-ray evi­

dence of hilar or mediastinal l ymphadenopathy, whereas of 62 pati ents 

in whom biopsy was of no value i n establishing the diagnosis, only 
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six had mediastinal node enlargement; the other 56 shOl'red only paren­

chymal infiltration or atelectasis . 

2. Undiagnosed hilar or anterior mediastinal lymphadenopathy. 

When this is the principal X- ray finding, biopsy will reveal many cases 

of sarcoidosis, Hodgkin ' s disease, lymphosarcoma, and tuberculosis . 

3. Proven bronchogenic carcinoma. Harken and his group (6,7) 

biopsy all such patients to help determine operability. If they find 

cervicomediastinal metastases, they exclude the patient from radical 

surgery, feeling that operation holds small hope for cure, and may 

hasten death and increase suffering . If biopsy fails to sh~N met­

astases, and if there are no other more commonly accepted evidences 

of inoperability (such as tracheal invasion, distant metastases, or 

positive pleural fluid), radical excision with block dissection of 

the lymphatics is done . Although Storey and Reynolds (8) in 1953 

were often performing palliative resections for bronchogenic carcin­

oma in the presence of metastases to scalene nodes or other sites, 

they admitted that careful follow- up studies might show the wisdom 

of Harken 1s policy. 

PRACTICAL CONS IDERAT IONS 

SELECTION OF SIDE FOR BIOPSY 

Given a patient in whom scalene node biopsy is indicated, on 

which side of the neck should it be done? The work of Rouviere (2), 

confirmed by Drinker (9) , is again pertinent . Rouviere found that 

the lymph drainage from t he lungs is lateralized as follows: 

(1) Lymph from the whole right lung and from approximately the lcnver 

half of the left lung drains to the right paratracheal nodes and 

thence to the right scalene nodes . (2) Lymph from approximately the 
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upper half' of the left l ung drains to the left paratracheal nodes and 

thence to the left scal ene nodes. Cahan (10) states that metastases 

from a carcinoma in the lmver two-thirds of the left lung occasion­

ally travel directly up the left lymphatic pathway instead of by the 

more usual contralateral spread. 

In a patient with a lung lesion, it would seem wise, in view of 

this work, to determine selection of side for biopsy according to 

(1) location of the lung lesion as seen by X-ray, and (2) lymph 

drainage from that area of lung . Harken and his group (7) follow 

this policy. For a lesion in the right lung, they do a right-sided 

biopsy; for a lesion in the upper portion of the left lung, a left­

sided biopsy; and for a lesion in the lower half of the left lung, 

a bilateral procedure. Such a plan would be advantageous in a case 

such as that reported by Shefts (3) in which chest X-ray showed a 

small area of infiltration in the left lower lobe and some enlarge­

ment of the mediastinum. Left scalene node biop sy showed only normal 

tissue . Three months l ater, X- ray findings were unchanged, but a 

right scalene node biopsy showed Boeck's sarcoid. 

In a pat ient with hilar or mediastinal enlargement without evidence 

of a lung lesion, i t seems logical to the vrriter that biopsy of the 

nodes on the side of the greater enlargement would be most likely to 

yield a diagnosis . Where there is no pulmonary lesion and equal bi­

lat eral mediastinal enlargement, Shefts (3) states that it is probable 

that the hi ghest percentage of positive nodes would be found on t he 

left, but gives no evidence to support this statement . Skinner and 

his co-workers (11), however, would do right-sided biopsy in such cases 
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because of the lesser chance of damage to the major lymphatic struc­

tures on the right. 

If only normal nodes are found in a given case where pathologic 

nodes were expected, biopsy of t he remaining side is advisable (3). 

SURGICAL TECHNI QUE 

The anterior scalene nodes are easily accessible to a simple 

surgical procedure described by Daniels (1) and others. It is best 

done in the hospital (oft en in conjunction with diagnost ic broncho­

scopy), where it can easily be handled on an outpatient basis. The 

biopsy procedure takes only ten or fifteen minutes (4). Local in­

filtration anesthesia is suffici ent, and no special pre- or post­

operative care or medicat ion is necessary. Operative and post-opera­

tive discomfort is minimal. 

The patient is placed in the supine position with the head 

slightly lower than the t horax t o lessen the possibility of air embo­

lism (12). The face is turned away from the side to be biopsied. 

The approach used by most workers is similar to that used for 

phrenic nerve crush. After local infiltration anesthesia has become 

effective, a three to four cm i ncision is made two cm above the clav­

icle, with the center of the incision l ying over the lateral border 

of the clavicular head of the sternocleidomastoid muscle . The in­

cision passes thru the skin, subcutaneous tissue, pl atysma muscle, 

and superficial layer of the deep cervical fascia . The st ernocleido­

mast oid is ret racted medi ally. If this does not give enough exposure, 

the muscle can be split or the lateral border of its clavicular 

portion can be divided. The external jugular vein can be sacrificed 
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if it interferes with exposure. The transverse cervical and thyroid 

vessels can usually be seen coursing thru or superficial to the scalene 

fat pad, and should be retracted. If necessary, they may be ligated 

and cut without complication to the patient . Using a slightly differ­

ent approach, Seghers and his group (12) make their skin incision 

across the origins of both heads of the sternocleidomastoid muscle, 

dissect downl'Tard between t he two heads, free the internal jugular 

vein, and retract it with a blunt hook . 

The scalene nodes are contained in a fat pad which lies on the 

anterior scalene muscle i n a triangle bounded medially by the inter­

nal jugular vein, inferiorly by the subclavian vein, and craniolat­

erally by the omohyoid muscle . The fat pad is covered by a layer of 

the medial transverse (deep) cervical fascia. Nodes superficial to 

this fascia have been normal when the desired scalene nodes beneath 

it were pathologic (3), so one must be careful to secure the proper 

biopsy tissue. The deep fascia is incised, and the scalene fat pad 

pops out. As much of it as possible is removed by en bloc dissect­

ion c 8 rried medially to the inferior jugular vein and inferiorly to 

the subclavian vein. By cephalad traction on the fat, a great deal 

of that part of it which lies retrosternally and retroclavicularly 

can be secured. Nodes are dissected out of the fat post-operativ­

ely as they are easier to find at this time than they are at surgery 

with the fat pad still in place . It is conceivable that nodes may 

be seen at surgery which are grossly enlarged due simply to past or 

present non-specific inflammation. If such nodes were removed and 

a fat pad containing small pathologic nodes was left behind, the 
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diagnosis could be missed. Therefore, i t seems to the writer (who ha6 

had no personal experience in the matter) that routine resection of the 

fat pad is advisable . However, i t should be pointed out that Shefts (3) 

suggests that leaving the fat pad in place may reduce injuries to the 

major l ymphatic duct s (an infrequent occurrence -- see section on 

"Complications 11 ). 

After removal of the scalene f at pad, a finger can be carefully 

passed in front of the great vessels and down into the upper medias­

tinum in search of nodes. Seghers and co-workers (12) used this 

finger exploration for a time, but felt that the result s obtained did 

not justify the risk of working blindly in this area, so they lar gely 

abandoned the practice . Harken and his group (7), however, advocate 

a rather extensive exploration of the superior mediastinum in con­

junction wi th scalene node biopsy. They enter the superior medias­

t inum by blunt dissection thru the cervical fascia, insert the index 

finger either anteriorly or posteriorly to the subclavian artery, 

and then cont inue medially , dorsally , and caudally. The trachea is 

identified and the mediastinal pleura pushed laterally, exposing the 

paratracheal lymphatic chain. On the left, the arch of the aorta 

can be felt ; on the right, the r ight main stem bronchus may be reach­

ed. If an enlarged, non-fixed l ymph node is felt, it is removed with 

the finger . If a fixed node or non-pulsat ing mass is f ound, a l aryn­

goscope or lighted retract or is i ntroduced and a biopsy obtained 

under direct vision wi th a laryngeal biopsy forceps . After the med­

iastinal exploration, nodes are s ought in the carotid sheath and retro­

sternal areas. In the series reported by Harken (7), dealing chiefly 

with bronchogenic carcinoma, half the positive biopsies came from 
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mediastinal t issue and not from the scalene fat pad . The whole pro­

cedure is said to produce little discomfort despite the use of only 

small amounts of procaine anesthesia, and was performed 300 times by 

thoracic surgeons vn.thout mortality or serious complication. Since 

it affords access to intrathoracic nodes not obtainable by scalene 

node biopsy alone, it seems to be a valuable extension of the latter 

procedure for surgeons sufficiently skilled to use it. 

WHAT TO DO WITH THE BIOPSY SPECTIIBN 

Qaost of this section is applicable io biopsy done f or diagnostic 

purposes r ather than to that which is done to determine presence of 

metastases from proven bronchogenic carcinoma.) 

Having obtained the biopsy specimen, what should be done with it? 

A fourfold routine for obtaining maximum di agnostic value from the 

specimen can be assimilat ed from the i.~portant cont ribut ions of 

several workers. 

1. The surgeon should dissect out of the excised fat pad those 

nodes which are visibl e, and make proper disposition of them t o the 

pathologist and mycobacteriologist . By "proper disposition" is meant 

that each individual node should be cut in half , one portion of it 

being sent t o the pathologist for section and the other portion t o 

the mycobacteriologist f or cult ure. The mycobacteriologist should 

be asked t o divide t he material he receives i n similar fashion, so 

that a part of each node is used for each type of culture . Obviously, 

a diagnosis is possible f r om an involved node but not f rom an un­

involved node . This is illust r ated by a case reported by Johnson 

and MAcCurdy (13) and by Johnson (14) in which several one-to-three 

mm nodes and a one cm node were found. The smaller nodes were sent 
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only to the pathologist, and were reported as shO?Iing a moderately 

well- developed reticulum cell stroma with no abnormality. The one cm 

node was sent only to the mycobacteriologist, who cultured out an 

organism having the morphologic characteristics of Histoplasma cap­

sulatum. 

2. Cultures for M. t uberculosis and for fungi should be made in 

all cases (3) . 

3. Special tissue stains for M. tuberculosis and for fungi should 

be requested . 

The purpose of these last two points is to aid in differentiating 

sarcoidosis, tuberculosis, and fungus disease (especially histoplas­

mosis), all of which may show similar histologic lesions difficult t o 

distinguish by routine Hand Estain. Growth of M. tuberculosis or of 

fungus from culture circumvents this problem, while differential 

staining attacks it directly. Fungi are brought into sharp contrast 

,nth the host tissue thri... use of the Hotchkiss-McManus s£ain, as advo­

cated by Shefts (3) and described by Kligman and associates (15) . 

Tuberculosis organisms can be demonstrated by use of the Ziehl-Neelsen 

stain. 

4. If nodes cannot be found in the scalene fat pad, the l atter 

should itself be subjected t o st udy, for it will often contain patho­

logic nodes too small to be seen with the naked eye . Segbers and 

group (12) make tissue sections on the fat routinely instead of search­

ing for nodes in it, and state that since they started this policy, 

they have had 11pract ically no 11 biopsies in which no lymphoid tissue 

was found . Skinner (11) advises that culture of the fat be done in 

certain cases . It seems t o the writer that routine studies on the 

fat pad might be advisable even in cases where nodes had been obtained, 
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for the reason given on pages 6 and 7. 

COMPLICATIONS 

.. Jhen performed with care by experienced surgeons, scalene node 

biopsy is safe . No mortrlities have been reported, and the overall 

rate of complications was 1. 6% in the total of 974 biopsies reported 

by five groups of workers (3, 4, 5,7,12) . The complications were as 

follO\vs: 

Complication Number of cases 

Hemorrhage 6 

Torn lymphatic ducts of major caliber 4 

Pnl?umothorax 3 

Hematoma 2 

Temporary Horner 1s syndrome 1 

total 16 

Although the phrenic nerve lies upon the anterior scalene muscle 

directly beneath the scalene fat pad, and must therefore be carefully 

watched for, injury to it has not been reported. It is of interest 

to note that Harken and his group (7), who explore the superior med­

iastinum in addition to doing the scalene node biopsy, report the 

second lmvest complication rate (1.3%). 

The several types of complications reported vdll now be discussed 

further: 

1 . Hemorrhage 

Harken (7) (combined cervicomediastinal exploration) reported hem­

orrhage in two of 300 biopsies due to injury to the subclavian or in­

ternal jugular vein. Bleeding was readily controlled with Gelfoam. 
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Seghers (12) performed 329 biopsies and had four instances of 

11 substantial" hemorrhage due to t earing off the transverse cervical 

vein, but was able to control t he bleeding with a short- l asting 

tamponade . 

2. Hematoma 

In 84 biopsies Baer (5) had one patient who developed a small 

hematoma which healed spontaneously. 

Carstensen (4) r eported development of a slight hematoma once in 

56 biopsies . 

3. Torn lymphatic ducts 

In 56 biopsies Carst ensen (4) had one case in which right-sided 

biopsy was followed by di schar ge of a chylus- like fluid for a couple 

of weeks . 

In 205 biopsies Shef ts (3) had three instances in which the 

lymphatic ducts were torn. The (left) thoracic duct was torn in one 

case . This was not evident at the time of surgery, but became evident 

postoperatively by the drainage of lymph thru the skin incision. The 

patient had bronchogenic carcinoma without metastases to the biopiied 

lymph nodes . Lymphatic drainage ceased following a left total pneumo­

nectomy at which time everything possible vras ligated in the mediastin­

um (the t horacic duct was not seen) . The right lymphatic duct or 

branches thereof were t orn in two biopsies . Aspiration and pressure 

dressings sufficed to stop the drainage . Despi t e visualization of 

them, lymphatic vessels descending on the left side of the neck were 

t orn near the arch of t he thoraci c duct and required ligation in an 

unstated number of cases . The r ight lymphatic duct was visualized 

11 



once, and the arch of the t horacic duct 11numerous times . " The incidence 

of torn lymphatic structures is reduced by careful dissection and 

visualizat ion, and by clamping and ligating tissue before transect ion. 

4. Pneumothorax 

In 84 cases Baer (5) had one pat ient who developed a small pneumo­

t horax which healed spontaneously. 

A pneumothorax was produced during two of 300 biopsies done by 

Harken and associates (7\ TITho expl ored the superior mediastinum in 

addition to doing the scalene node biops-.f. The lungs were expanded 

by cat heter aspiration t hru the operat ive sit e as the incision was 

closed. These authors note that t he passage of air into or out of the 

incision does not always mean that a pneumot horax has been produced, 

for it may be due to the excursion of the mobilized mediastinal pleura 

during coughing or deep br eathi ng . 

5. Horner I s syndrome 

Shefts (3) reports one case of a temporary right Horner's syn­

drome in 205 biopsies . 

RESULTS 

Scalene node biopsy has established the diagnosis in a number of 

diseases of the lungs and mediast inum, enabling proper treatment and 

making unnecessary the performance of a diagnostic thoracotomy. In 

pat ients with lung metastases from extra- pulmonary tumors, i t has 

established the previously unknmm location of the primary lesion. 

ifue n used as an indicator of oper ability, it has spared patients with 

metastatic bronchogenic carcinoma from useless radical surgery. 

Of the diseases diagnosed by scalene node biopsy, sarcoidosis 
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and bronchogenic carcinoma have been by far the most frequent, followed 

by tuberculosis, Hodgkin's disease, and metastatic carcinoma from pri­

mary sites other than the lung . Several cases each of fungus disease 

and of lymphosarcoma have been diagnosed, and one or two cases of each 

of the following: adenomatous colloid goiter, epitheloid cell granulo­

matosis, lipoma, lymphatic leukemia, mononucleosis, neuroblastoma, 

neurilemmoma, plasmacyto~a, silicosis, and Streptobacillus infection. 

A summary of results report ed by several groups of workers 

follows . Note that scalene node biopsy has been especially helpful, 

and therefore most often used, in patients who on physical examination 

present no palpably enlarged supraclavicular nodes . 

Baer (5) performed scalene biopsy in 84 patients who had no pal­

pably enlarged supraclavi cular nodes and in whom the diagnosis of the 

intrathoracic pathology ~ad not been established by routine examin­

ations which included sputum studies and bronchoscopy. Biopsy estab­

lished the diagnosis in 18 patients . There were 11 cases of sarcoid­

osis, four of tuberculosis, and one each of silicosis, Hodgkin's disease, 

and bronchogenic carcinoma. Baer states that the biopsy report was 

11misleading 11 in two patients . In one patient who eventually died of 

bronchogenic carcinoma, the nodes had been reported as showing non­

specific hyperplasia. In a patient who died of miliary tuberculosis, 

the pathology report had been sarcoidosis. 

Carstensen and co-workers (4) biopsied 56 patients who had lung 

and mediastinal pathology of uncertain nature and in whom no enlarged 

supraclavicular nodes could be found by careful palpation. Abnormal 

lymphoid tissue was obtained in 50 cases, normal tissue in six. 

13 



There were 26 cases of sarcoidosis, five of epitheloid cell granulo­

matosis, one of tuberculosis, one of mononucleosis, and 17 which 

showed non-specific inflammation. Biopsy was confirmatory in two­

thirds of the patients in whom a clinical diagnosis 0£ sarcoidosis 

had been made. 

Cuykendall (16) repor ted on 4l cases vrith intra.thoracic path­

ology in whom scalene node biopsy was done after other diagnostic 

means had been tried without success. In none of these patients were 

palpable supraclavicular nodes present . Biopsy established the diag­

nosis in eight cases. Boeck 1s sarcoid was found in four cases, 

metastatic carcinoma (origin not stat ed, but presumably bronchogenic) 

in three, and lymphosarcoma in one . 

Daniels (1), the first advocat e of scalene node biopsy, presented 

case reports on five patients ,'Tith pulmonary and mediastinal disease 

in whom there had been no palpable nodes on physical examination. 

Biopsy sho.ved two cases of Boeck I s sarcoid, two of squamous cell car­

cinoma of the lung, and one of silicosis (silica particles could be 

seen with Nicol prisms) . In one case of carcinoma, biopsy findings 

resulted in decision against explorat ory thoracotomy. In the other 

case, positive biopsy was obtai ned after exploratory thoracotomy had 

shown inoperable carcinoma of the lung with metastases . Had biopsy 

been done earlier, the useless thoracotomy could have been prevented. 

Harken and his group (7) performed scalene node biopsy and 

superior mediastinal explorat i on on 142 patients with known or sus­

pected bronchogenic carcinoma. They found 31 C8ses of bronchogenic 

carcinoma, seven cases of sarcoidosis, two cases each of Hodgkin's 

disease, metastatic carcinoma of the esophagus, and granulomat osis 
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compatible with tuberculosis, and one case of plasmacytoma. Thus, 

they obtained a positive histologic diagnosis in 32% of their biopsies . 

Among the 142 cases biopsi ed, there were 78 in whom a tissue diagnosis 

of bronchogenic carcinoma was made by one means or another . Thirty­

one of these 78 patients (ho%) had demonstrable metastases to the 

scalene or upper mediastinal nodes. 

Johnson and Ma.cCurdy (13) presented a report of a case of pul­

monary histoplasmosis diagnosed by culture from a node obtained at 

scalene biopsy. Further material regarding the case was reported by 

Johnson (1~.), along with results of biopsy done in a rrumber of patients 

who had pulmonary calcifications on X-ray. 

Seghers and fellmv workers (12) did scalene node biopsy in 

patients with proved or suspected bronchogenic carcinoma without palp­

able nodes. Biopsy was positive in six of 87 proven cases (7%) and 

in eight of 37 suspected cases (22%) . In 180 cases of undiagnosed 

diffuse or miliary lung disease, positive biopsy was obtained in 86 

cases (h8%). There were 75 cases of sarcoidosis, six of tuberculosis, 

and f ive of tuberculosis or sarcoidosis . In 17 patients with medi­

astinal tumor there were nine posit ive biopsies (53%); all showed 

Hodgkin's disease . Biopsy was positive in one case of lymphatic 

leukemia and in 12 cases of metastatic carcinoma from stomach, ovary, 

j ro'T, and lip • 

Shefts and associates (3) performed 205 biopsies (17 bilateral) 

in 187 patients with previously undi agnosed lesions of the lungs and 

mediastinum, and obtained 67 positive biopsies (36%). No stat ement 

was made as to whether or not these patients had palpable supraclavic-
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ular nodes . Boeck 1 s sarcoid was t he most common finding, being present 

in 38 cases . Bronchogenic carcinoma was f ound by biopsy in 13 cases, 

and subsequently by other means in 11 others, so that biopsy was pos­

i t ive in 54% of the 24 proven cases . Tuberculosis was found in eight 

cases, all of which on X-ray showed mediastinal and/or hilar enlarge­

ment wi thout discernible parenc11ymal involvement and in all of which 

t ubercle bacilli were demonstrated both by tissue sect ion and by 

culture from the enlarged, grossly necrotic nodes . There were two 

cases of l ymphosarcoma, two of Hodgkin's disease, one of histoplas­

mosis, and one each of metastasBs to the lung and scalene nodes from 

carcinoma of the pancreas , hypernephroma, and carcinoma of the cervix. 

Not included in this series because diagnosis had been made previously 

were one case e ach of actinomycosis, coccidioidomycosis, North American 

blastomycosis, and South American blast omycosis cult ured from scalene 

nodes . 

Skinner and his co- yorkers (11) obtained posit ive results in 43 

of 100 consecutive scalene node biopsies . In 18 of the 43 cases, no 

supraclavicular nodes had been pal pable; in the other 25, there had 

been pal pable nodes . In two of the 43 cases, diagnosis was kno,vn 

before biopsy, there being primary cancer elsewhere in the body with 

metastases t o the lung. In the other 41 cases , the first positive 

cellular diagnosis was established by scalene node biopsy after many 

other di agnost ic studies (including, in a few cases, lung biopsy or 

biopsy of the chest wal l and axillarJ nodes) had been of no help . 

In this series there were 43 pat ients who, by examination of t issue 

obtained by one means or another, were eventuall y shovm t o have 
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bronchogenic carcinoma . In ten other patients a diagnosiG of this 

disease was made clinically in the absence of histologic proof. Of 

these 53 patients with proven or suspected bronchogenic carcinoma, 

24 (45%) had positive scalene node biopsy. Three of these 24 patients 

also had tuberculosis . The remainder of the positive biopsies in this 

series showed five cases of Boeck 's sarcoid, f ive of carcinoma metas­

tatic to lung and scalene nodes, three of Hodgkin 's disease , two of 

neuroblastoma, and one ea.ch of neurilemmoma, lipoma, adenomatous 

colloid goiter, and Streptobacillus infection. 

Storey and Reynolds (8) presented case reports of five patients 

in whom scalene node biopsy was diagnostic. Three patients had Hodgkin 's 

disease , one Boeck's sarcoid, and one bronchogenic carcinoma. 

eiss and his associates (17) reported on a patient without palp­

able lymph nodes in whom scalene biopsy showed pulmonary sarcoidosis. 

A positive biopsy may be related only to old or immaterial lesions 

and not to coexistant, active pathology of a different nature. Seghers 

(12) presented a case report illustrating this limitation of the biopsy 

which must be kept in mi·1d when the results of a biopsy are being in­

terpreted. The patient was a 58- year old man with an X-ray density in 

the left upper lobe, positive tuberculin reaction, and sedimentation 

rate of 85 mm per hour. Carcinoma and tuberculosis were suspected, 

but sputum was negative f or carcinoma cells and for tuberculosis, and 

at bronchoscopy no lesions were seen. A lymph node obtained by scalene 

node biopsy was typical of tuberculosis , and a diagnosis thereof was 

made . Periodic X-ray examination was scheduled, but the patient stayed 

away longer than was arranged, and when next seen, he had an inoperable 

carcinoma of the lung. Obviously, the lesson to be learned here is 

17 



that further studies are indicated in cases where the index of 

suspicion remains high al~hough the suspected lesion was not demon­

strated by biopS'J. 

SUMMARY 

Scalene node biopsy, introduced by Daniels in 1949, is based 

on the fact that the lymph nodes overlying the anterior scalene 

muscle often receive lymph from t he lungs and mediastinum and may 

therefore mirror pathology in these sites . The biopsy is indic­

ated chiefly in two types of patients: those with an undiagnosed 

lesion of the lung or mediastinum, and those with proven broncho­

genic carcinoma in whom operability is being determined. Selection 

of the particular side of the body on which biopsy is most likely 

to be successful is based on a knowledge of the lateralization of 

lymph drainage from the lungs, which is described herein . The 

scalene nodes are easily obtained by a simple, safe surgical pro­

cedure which may be done under local anesthesia. Proper disposition 

of the biopsy material to the laboratories is important. Compli­

cations have been infreq~ent , and consist chiefly of damage to 

blood vessels or large caliber lymph ducts . No mortalities have 

been reported. 

Scalene node biopsy has yielded a tissue diagnosis in as high 

as one-third of patients wi th previously undiagnosed lesions of 

the lungs and mediastinUI!l, even when such patients h8Ve no palp­

ably enlarged supraclavicular lymph nodes. Positive biopsy in such 

cases eliminates the nee-1 for a diagnostic thoracotomy. Likewise, 

demonstration of metastases in t he scalene nodes has spared up to 
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ti'To-fifths of patients v'i th inoperable bronchogenic carcinoma from 

useless radical surgery . Despite the good results obtained with 

this procedure, it has been infrequently reported on aDd apparently 

is not i.videly used . 

coacLUSIONS 

1. Scalene node biopsy is a valuable procedure for the diag­

nosis of lesions of the lungs and mediastinum and for the determin­

ation of operability in patients wi th proven bronchogenic carcinoma. 

2. It is especially valuabl e f or use in patient s who l ack 

enlarged superf icial nodes which could be removed by standard biopsy 

procedures . 

3. In view of the good results obtained thus fax, scalene node 

biopsy deserves more frequent use. 
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