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Internal pressure in soft-tissue tumors

The internal pressure was measured in 25 soft-tissue tumors in 24 pa-
tients. High pressure was associated with pain at rest and tumor necrosis.

Pain at rest in soft-tissue sarcoma has been
associated with a high histologic grade of ma-
lignany and a poor prognosis (Rydholm et al.
1984). Chigira et al. (1984) showed that painful
bone tumors had higher internal pressures
than painless ones. They did not, however, re-
late pressure to the grade of malignancy.
Young et al. (1959) compared the pressures of
normal testis and carcinoma of the testis in the
rat and found consistently higher values in the
tumors: the maximum pressure recorded was
65 mmHg. Because we have not found any re-
ports on human soft-tissue tumors, we meas-
ured the internal pressure in 13 benign and 12
malignant soft-tissue tumors.

Patients and methods

Twenty-four patients with 25 soft-tissue tumors op-
erated on in late 1984 and early 1985 were exam-
ined. All except one (Case 23) were referred to us be-
fore any surgery.

There were 18 men and 6 women, median age 57
(20-83) years. Thirteen tumors were benign and 12
were malignant (Table 1). The median tumor size
(longest axis) was 8 (3-20) cm. Tumor pain was de-
fined as nonradiating pain at rest located in the tu-
mor region. Tumors beneath the deep fascia were
designated as deep. In no case was there tumor in-
volvement of bone or major nerves. Fine needle aspi-
ration cytology was performed in all but 2 tumors.
The puncture site was tattooed (Akerman et al.
1985).

A 0.8 mm cannula was inserted perpendicularly
through the skin exactly at the site of the aspiration
needle and placed in the central part of the tumor. In
the 2 patients in whom aspiration was not per-
formed, the cannula was inserted in the most prom-
inent part of the tumor. Care was taken not to per-
forate the deep side of the tumor. The cannula was
connected to a tubing system filled with sterile sa-
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line. Pressure was measured by an external trans-
ducer (Hewlett & Packard 1280 A.) and recordings
were made on a MITAB pressure monitor®.

All the sarcomas were graded histologically in a
four-grade scale with I as least and IV as most malig-
nant (Markhede et al. 1982). In the statistical analy-
sis, the two tumors with the I-II malignancy grades
were grouped together with the benign tumors,
whereas the tumors with the two highest malig-
nancy grades formed the second group. Case 19, a
metastasis from a bronchial squamous cell carci-
noma, which was histologically highly anaplastic,
was classified as highly malignant.

An estimation of the degree of necrosis in the tu-
mors was made histologically. The tumors were di-
vided into two groups: (1) no or little necrosis and (2)
extensive necrosis. The criterion for the latter was at
least one area of necrosis occupying the diameter of
the 4.3 mm visual field in the microscope (x10 oc-
ular, X2.5 plan lens) when examining slides from dif-
ferent parts of the tumor (N. O. Berg, Department of
Pathology, Lund). The metastasis from a bronchial
carcinoma was not operated on and therefore was
not classified in this respect. The Mann-Whitney U
test was used for the statistical analysis.

Resuits

The pressures in the highly malignant tumors
(median 77, range 43-90 mmHg) were higher
(P < 0.001) than the pressures in low malig-
nant and benign tumors grouped together (me-
dian 17, range 8—46 mmHg).

The painful tumors all had a pressure ex-
ceeding 65 mmHg (median 84, range 65-90
mmHg), whereas no painless tumor had a
pressure greater than 47 mmHg (median 23,
range 8—47 mmHg) (P < 0.001). Tumors with
extensive necrosis had higher pressures (me-
dian 82, range 47-89 mmHg) than tumors
without or with slight necrosis (median 28,
range 8-90 mmHg) (P < 0.01).
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Table 1. Internal pressures and patient data in 25 soft-tissue tumors

Case Age Sex Histology Malig- Size Depth® Site Pain at Necro- Press-
nancy {cm) rest sis ure
grade® (mmHg)

1 46 M Lipoma B 1 S axilla - - 8
2 58 M Lipoma B 20 D thigh - - 13
3 38 M Lipoma B 11 S shoulder - - 13
4 62 M Lipoma B 7 S shoulder - - 14
5 50 M Myxoma B 3 D thigh - - 14
6 57 F Lipoma B 12 D thigh - - 16
7 49 M Lipoma B8 5 D thigh - - 16
8 62 M Lipoma B 7 S neck - - 17
9 59 M Lipoma B 12 S back - - 18

10 69 M Myxofibrosar- ! 4 D thigh - - 28

coma

11 51 F Desmoid tumor B 5 D thoracic wall - - 32

12 20 M Angioleiomyoma B 9 D thigh - - 40

13 83 F Leiomyosarcoma Il 8 D lower leg - - 43

14 29 F Angioleiomyoma B 8 D supra clavicular - - 44

region

15 68 M Hemangioma B 6 S thigh - - 46

16 72 M Hemangioperio- ] 15 D buttock - - 46

cytoma

17 57 M Mesenchymoma v 8 S thigh - - 46

18 57 M Liposarcoma v 9 D buttock - + 47

19 64 M Metastasis — H 4 D lower leg + not 65

carcinoma class

20 52 M Liposarcoma v 7 D shoulder + + 74

21 72 M Epithelioid

sarcoma i 6 D forearm + + 79

22 76 F Leiomyosarcoma IV 5 D forearm + + 84

23 26 M Synovial

sarcoma v 16 D lower leg + + 87
24 78 M Clear cell
sarcoma i 12 D thigh + + 89

25 55 M Malignant fibrous i 4 D thigh + - 90

histiocytoma

*B = benign, H = high-grade malignant.
®$ = superficial, D = deep.

Of the 10 patients with highly malignant tu-
mors, 7 had pain at rest and a pressure of more
than 65 mmHg, whereas 3 patients were pain-
less and had pressures below 65 mmHg. None
of the patients with low malignant and benign
tumors had pain at rest or a pressure exceed-
ing 46 mmHg.

Discussion

In addition to pain and a high malignancy
grade, extensive necrosis in a sarcoma signifies
a bad prognosis (Rydholm et al. 1984, Costa et
al. 1984). Wiig et al. (1981) measured the
pressure in rat mammary carcinoma and
found that it increased towards the center of
the tumor and was higher in larger tumors.

32*

The authors concluded that high tissue press-
ures could contribute to central tumor necro-
sis. In our study a high internal tumor press-
ure was related to pain at rest, and tumor nec-
rosis. In a rapidly growing tumor, increasing
internal pressure would cause both pain and
necrosis, as in a muscular compartmental syn-
drome.

Case 23 was a 29-year-old male who devel-
oped severe pain at rest from a fast growing tu-
mor in the lower leg. After incisional biopsy the
pain disappeared, but the pain recurred 3
weeks later when the wound had healed. A
pressure of 87 mm Hg was recorded at this
time. After a knee disarticulation, histologic
examination showed a highly malignant syn-
ovial sarcoma with extensive necrosis.

High intratumoral pressure may thus be a
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sign of rapid tumor growth that is correlated
with pain at rest, extensive necrosis, and a
poor prognosis.
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