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100 ml. conjugated bilirubin) ; serum calcium 9.2 mg./100 ml. ; serum
electrolytes normal; plasma proteins 8.6 g./100 ml. (albumin 3.1 g.,
globulin 5.5 g.). Plasma protein electrophoresis showed the increase
in the globulin to be diffusely distributed in the gamma-globulin
range. Blood culture negative; Coombs test negative.

Examination of the urine showed 50 white cells per high-power
field. A significant growth of Escherichia coli was isolated. Radio-
logical examination: hands and long bones revealed nothing
abnormal; skull vault showed slight thickening, spine showed
osteoporosis ; chest had enlarged hilar and paratracheal lymph
nodes.

Intravenous Urography.-The renal outlines were well seen and
were normal in size and shape. No evidence of intrarenal calcifica-
tion was seen. There was good bilateral excretion of contrast
medium from the kidneys. Caliceal clubbing was noted in the
upper and middle right groups of calices, and medullary cavities
were seen arising from their papillary ends. On the left side smaller
cavities were seen arising from the upper and lower calices. A long
ragged cavity was seen in the middle calix, extending into the
renal medulla. The appearances were reported as consistent with
moderately advanced renal papillary necrosis (Special Plate, Figs. 1
and 2).

DISCUSSION

There seems to be no doubt that this patient's symptoms on
admission were due to an acute pyelonephritis, which responded
to ampicillin and tetracycline. The iron-deficiency yielded to
iron supplements. The urine was rendered sterile, but the
patient continued to excrete 5-10 white blood cells per high-
power field and to run a fever of 1000 F. (37.80 C.). Extensive
investigation failed to reveal any other abnormality. No cause
was found for the lymphadenopathy, which gradually regressed
over a period of six months. She remains asymptomatic.
This patient has most of the radiological features described

in renal papillary necrosis. The advanced changes of papillary
sequestration have not developed. The renal outlines are
smooth, and the absence of loss of renal substance distinguishes
it from chronic pyelonephritis. Renal papillary necrosis has
not been described in sickle-cell disease in the absence of urinary
symptoms, while in asymptomatic cases bilateral renal enlarge-
ment and caliceal irregularities and blunting have been recorded
in 10 out of 18 cases by Plunket et al. (1965). Papillary
necrosis is believed to be the result of intravascular stasis and
thrombosis secondary to sickling of the red cells. Medullary
damage, juxtamedullary engorgement, and intravascular sickling

are the chief post-mortem changes (Margolies, 1951). The renal
medulla is unique in its low oxygen concentration and hyper-
osmolarity, conditions favouring the sickling process. Sickling
leads to considerable stasis (Wells, 1964). Renal papillary
necrosis has been described in diabetes mellitus (Simon et al.,
1957) and in chronic phenacetin ingestion (Abrahamsen, 1960),
and it has been induced experimentally in the rabbit by feeding
phenacetin (Clausen, 1964). The differential diagnosis at pyelo-
graphy includes pyelorenal backflow, caliceal cysts, and renal
dysplasia in which the calices project much further into the
renal cortex. Tuberculosis may have to be distinguished by
culture. Medullary sponge kidney is usually associated with a
characteristic type of renal calcinosis.

In the past renal papillary necrosis from any cause has been
regarded as a rapidly fatal disease in most instances. However,
the reports of Rony (1961) and Harrow (1965) would seem to
indicate that this is not so, since infection is superimposed on
papillary necrosis and not vice versa. The control of infection
prevents the rapid deterioration of renal function. In the case
reported there has been no further deterioration in renal func-
tion over a period of one year. A repeat intravenous pyelogram
at nine months shows no change in the appearance of the
kidneys.

JAMES G. MCNULTY, MB., F.F.R.
Department of Diagnostic Radiology,

Royal Free Hospital, London.
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Tuberculosis of the Larynx

Brit. med. J., 1966, 2, 991-992

"There is no specific disease of the larynx as common as
tuberculosis ": this was written only 42 years ago by Sir St.
Clair Thomson (1924). Today tuberculous laryngitis is almost
forgotten. Ten cases seen recently at the Royal National
Throat, Nose, and Ear Hospital suggest a change in character
of this condition since the classic descriptions were made.

In the past laryngeal tuberculosis was usually seen in men
aged under 40 with advanced pulmonary lesions. The patients
appeared ill, with a marked productive cough and constitutional
deterioration. The horseness was commonly associated with
pain in the region of the larynx, dysphagia, and otalgia. Tuber-
culous laryngitis was invariably associated with advanced
pulmonary disease. The laryngeal lesions were commonly
ulcerative and multiple, with a tendency to involve the posterior
aspect of the larynx. The prognosis was extremely grave. Sir
Morell Mackenzie (1880) wrote that he was "not certa n that

any cases recovered." In 1924 it was still regarded by Sir
St. Clair Thomson as a " most malignant malady." Laryngeal
tuberculosis represented the most serious complication of pul-
monary tuberculosis other than meningeal invasion.

Since the introduction of streptomycin laryngeal tubercu-
losis has received little attention in the English-spe#;jng
journals.

DESCRIPTION OF TEN RECENT CASES

In the past 18 months 10 patients with laryngeal tuberculosis
were referred to the outpatient department of the Royal
National Throat, Nose, and Ear Hospital by their family doctor,
complaining of hoarseness. The average duration of hoarseness
before the patient attended hospital was six months. The
clinical details are summarized in Table I.
A cough was present in 8 of the 10 patients. It was not,

however, a conspicuous symptom in that it was commonly
long-standing with no change in its character to draw the
patient's attention to it; it was often disregarded by them as
a smoker's cough. Two patients had no cough; in three it
was pronounced and productive.
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Pain and dysphagia occurred in only three patients (Cases 1,
4, and 7). It was slight in two, but more severe in the third
(Case 4), who had extensive tuberculous ulceration of the larynx.
This patient was the only one who was obviously ill, the others
being apparently fit.

TABLE I

Cae Age ChestCNoe and Cough Dysphagia Other Symptoms X-ray
-o Sex ___X

Changes

1 69 M Long-standing Slight None Moderately
advanced

2 62 M None None ,, Minimal
3 37 M Productive for ,, Malaise, weight loss, Moderately

six months night sweats advanced
4 50 M Long-standing Moderate Weight loss
5 68 F Productive for None None

one year
6 57 F Long-standing IMalaise, weight los, Minimal

night sweats
7 47 M None Slightwith'i None

otalgia
8 63 M Long-standing None
9 74 F Productive for ,, Malaise, weight loss, Far

three months night sweats advanced
10 64 M Long-standing ,, None Moderately

advanced

Pulmonary tuberculosis was minimal in four patients, one
of whom had a very large tuberculous lesion in the subglottic
region (Case 5). In five cases the chest lesions were moderately
advanced, and far advanced tuberculosis was present in one
(Case 9).

Seven of the patients were men, all of whom smoked ; the
average age was 58. Two were employed in the catering
trade. A past history of tuberculosis was obtained on direct
questioning from two patients (Cases 4 and 9).

Laryngeal lesion.-The sites of the laryngeal lesions are
shown in the Diagram. Seven had the appearance of a
carcinoma: six were raised and granular, and one was ulcerated.
There seemed to be no particular tendency for the posterior
half of the larynx to be involved, and the lesions were solitary.
In three cases the laryngeal mucosa was generally oedematous
and hyperaemic, giving the appearance of a rather florid chronic
laryngitis.

SITE AND NATURE OF 10 TUBERCULOUS LARYNGEAL LESIONS

7 lesions simulating 3 lesions simulating
laryngeal carcinoma chronic laryngitis

(Cases 1,3.6

2 vocal cord and 2 vocal cord,
2 vocal cord subglottic ventricular band ventricular bond
only and arytenoid

(Case S) (Cases 8. 10) (Cases 4.9)

I anterior I posterior
2/3 vocal cord 1/2 vocal cord

(Case 2) (Case 7)

Treatment and Course.-Antituberculous therapy consisted
of daily streptomycin, 1 g., combined with isoniazid, 300 mg.,
and P.A.S., 12 g. Within three weeks improvement was
apparent, with a normal voice and larynx usually within two
months. Examination of the larynx was made between two

and three weeks after the onset of treatment: a lesion persisting
unaltered at three weeks must be regarded as possibly malignant.

PATHOLOGY

Submucous infiltration without oedema is the earliest sign
of tuberculous infection, oedema developing with more severe
infection. Clinically this presents as laryngitis with a general-
ized laryngeal hyperaemia, with or without mucosal oedema.
Ulceration and perichondritis may develop later; this was
common in the past and was associated with pain, dysphagia,
and otalgia. Hypertrophic change in the mucosa may also
occur without ulceration, and results in tumour formation.
This was the commonest lesion in these recent cases. Tumour
formation, rather than ulceration, was thought, before anti-
biotics, to represent greater resistance to the infection or a less
virulent infection (Ormerod, 1939).

Biopsy specimens from the larynx were taken in seven of the
cases, and four (Cases 2, 7, 8, and 10) showed characteristic
lesions of tuberculosis with squamous metaplasia of the mucosa
and evidence of hyperaemia. Plasma cells were not a constant
feature.
The results of direct smears, culture, and guinea-pig inocu-

lation are shown in Table II. It seems possible that in some
cases few Koch bacilli were present in the sputum, and thus
guinea-pig inoculation may be essential.

TABLE II

Case Acid-alcohol-fast Culture on Result of Guinea-pig
No. Bacilli on Direct Lowenstein-Jensen InoculationN. Smears

1 _ - + _ (not done)
2 --+
3 + + +
4 + + +-

5 e - Guinea-pig died at 2
weeks with no evi-
dence of tubercle

6 ? ? ?
7 _ + +
8 _ + +
9 ? ? ?
10 + _ +

CONCLUSION

Thus in 10 cases described the clinical picture of laryngeal
tuberculosis did not always conform with the classic description
of the condition. Only one patient was obviously ill with pain
and dysphagia. The appearance of the tuberculosis larynx
resembled either chronic laryngitis or a carcinoma ; there was
no particular tendency for the posterior half of the larynx
to be affected, and only one patient had ulceration. Finally,
associated pulmonary tuberculosis may be minimal even with
a large laryngeal lesion.

I am grateful to Professor D. F. N. Harrison, Mr. Maxwell
Ellis, and Dr. L. H. Capel for their help with this paper.

T. R. BULL, F.R.C.S.

Consultant Surgeon, Royal National Throat, Nose, and Ear
Hospital, London.
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