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Amelioration of Acromegaly after Pituitary Infarction
Due to Gastrointestinal Hemorrhage from Gastric Ulcer

TosHiHIRO IMAKI, SHozo YAMADA?*, SHoko HARADA, MaRriko TSUCHIYA**,

TosHiakl SANO*** aAND HirosHl DEMURA

Second Department of Medicine, **Institute of Geriatrics, Tokyo Women’s Medical College, Tokyo 162-8666,
*Department of Neurosurgery, Toranomon Hospital, Tokyo 105-8470, and
***Department of Pathology, School of Medicine, The University of Tokushima, Tokushima 770-8503, Japan

Abstract. We report a rare case of acromegaly in which pituitary infarction possibly developed in a GH-
producing pituitary adenoma following gastrointestinal bleeding from peptic ulcer. In this case,
pituitary infarction resulted in spontaneous remission of acromegaly associated with diabetes mellitus.
In addition, detailed histological investigation revealed that clinically silent pituitary apoplexy was
mainly an acute ischemic event which occurred recently in a GH-producing adenoma. This event led to
massive coagulation necrosis of the tumor and endocrinological improvement.

Key words: Acromegaly, Pituitary infarction, Pituitary apoplexy, Gastrointestinal bleeding

(Endocrine Journal 46: 147-151, 1999)

PITUITARY apoplexy, defined by intratumoral
necrosis or hemorrhage in the pituitary occurs in
0.6-10.5% of pituitary adenomas, and may provoke
the sudden onset of severe headache, visual
disturbance, ophthalmoplegia, or meningial
irritation [1, 2]. In addition, it has been reported
that pituitary apoplexy can reduce circulating levels
of hypersecreted hormones by destroying tumor
tissue in part [1-5], but there is little information
on detailed pathological findings in such cases. We
recently treated a rare case of GH-producing
pituitary adenoma in which detailed
endocrinological and histological examination
confirmed that pituitary infarction possibly induced
by massive gastrointestinal bleeding, led to
coagulation necrosis of the tumor and an associated
endocrinological remission of acromegaly.
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Case Report

A 47-year-old male was initially referred to our
gastrointestinal department for treatment of
possible upper gastrointestinal tract bleeding. At
the age of 40, the patient was first diagnosed as
having diabetes mellitus and had been treated with
insulin at another hospital since he was 44.
Proliferative retinopathy developed and was treated
with photocoagulation. His initial HbAlc level was
12.2%, which was gradually decreased to less than
7% by two or three daily injections of intermediate
insulin at a dose of 50 U per day. The diabetes
progressed further, especially during the last 6
months when HbAlc was increased from 6.7 to
8.5%. Other endocrine tests had not been
performed prior to this admission. Neither anemia
nor abdominal pain had been noted during his
clinical course. The blood hemoglobin level was
14.1 g/dl. On June 19, he came to an emergency
room because he had syncope when he woke up
in the morning. Tarry stool was noticed by the
patient since the day before admission. Blood
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pressure and pulse rate were 100/70 and 84/min
in the sitting position. He complained of dizziness
when he was in the upright position, but his blood
pressure at supine position was not determined.
His skin was pale and he had the physical stigmata
of acromegaly, including thickening and oiliness
of the skin, enlarged hands and feet, excessive
sweating and deep resonant voice. Physical
examination of the abdomen was unremarkable.
No focal signs were noted. Laboratory tests
revealed anemia (Hb 10.4 g/dl) with an increase
in blood urea nitrogen (51.2 mg/dl) and
hyperglycemia (380 mg/dl) with high HbAlc of
8.7% (normal range, 4.0-5.8%). Since acute bleeding
from the upper gastrointestinal tract was suspected,
gastroscopy was performed and confirmed the
presence of an actively bleeding giant acute gastric
ulcer. The patient was treated with intravenous
injection of an H2-blocker and a transfusion of 1200
m/ of concentrated red blood cells and improved
over the following few weeks. His diabetes was
dramatically improved after admission. The total
amount of sc. injection of insulin required per day
was decreased form 50 U to 8 U. One month later,
endocrine tests were performed, as acromegaly due
to a GH-producing pituitary adenoma was highly

Table 1. Endocrinological data before and after surgery
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suspected on the basis of his physical signs with a
thickened heel pad of 33 mm, an enlarged sella on
skull X-ray and a high level of basal GH of 5.1 ug/
L and an IGF-1 level of 704 ug/L (normal range,
106-398) on admission. But repeat tests 1 month
after his gastrointestinal bleeding showed a normal
serum basal GH level (3.2 ug/L), IGF-1 level (232.5
ug/L), and IGFBP-3 level (2.42 pg/L) (Table 1). In
addition, most GH levels in half-hourly samples
obtained from 0800 to 1400 h were <1 ug/L (Table
1). Although the patient exhibited normal GH
response to L-DOPA (GH: from 0.6 to 10.0) and
100 g oral glucose administration (GH: suppressed
to <1 ug/L) (Table 1), GH paradoxically increased
in response to TRH (from 2.5 to 5.1 after 90 min)
and GnRH (from 2.3 to 9.6 after 90 min)
administration (Table 1). Basal levels of pituitary,
thyroid and adrenocortical hormones were normal,
but the response of serum TSH and PRL to TRH
was decreased, suggesting a disturbance of
pituitary function. Visual fields were normal.
Magnetic resonance imaging (MRI) revealed a 1.5
x 1.0-cm less enhancing mass lesion on the right
side of the pituitary gland with suprasellar
extension and stalk deviation to the left side (Fig.
1). There was no past-history indicating pituitary

Before surgery After surgery
fT3 (pg/ml) 2.95 2.60
fT4 (ng/ml) 0.92 1.30
ACTH (pg/ml) 73.5 80.3
Cortisol (mg/dl) 15.0 17.7
IGF-1 (mg/L) 232.5 273.0
IBFBP-3 (mg/L) 242
0 30 60 90 120(min) 0 30 60 90 120 (min)
100g OGTT  Plasma glucose (mg/dl) 150 224 277 300 267 127 184 248 306 317
GH (mg/L) 33 22 08 08 0.7 6.67 171 0.83 0.89 150
TRH Test TSH (U/L) 050 2.67 253 230  1.87 020 1.94 178 145 1.07
PRL (mng/L) 22 68 50 39 3.1 28 82 54 45 31
GH (mg/L) 25 32 43 51 32 21 14 15 19 08
GnRH Test LH (IU/L) 29 142 166 153 135 62 165 171 164 143
FSH (IU/L) 897 116 142 136  13.0 93 126 137 151 131
GH (mg/L) 23 36 59 96 4.6 21 14 15 1.9 0.8
L-DOPA Test GH (mg/L) 06 05 14 70 10.0
Daily profile ~ Time 0700 0730 0800 0830 0900 0930 1000 1030 1100 1130 1200 1230 1300 1330 1400 h
before surgery GH (mg/L) 06 15 27 09 05 04 07 08 08 11 33 10 06 04 04
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apoplexy, including severe headache, visual
disturbance or ocular palsy.

Overall the endocrinological data of this patient
met the definition of “cure”, including a normal
serum IGF-1 level and a reduction of the GH level
to less than 1 ug/L as measured by IRMA after
ingestion of 100 g glucose [6]. Endocrine activity
before the acute gastrointestinal tract bleeding,
however, was verified only by one-point serum
GH and IGF-1 determinations, which supported
hypersecretion of GH. As a result of sudden
compromise of the vascular supply during that
event, clinically silent pituitary apoplexy or
infarction occurred, and then acromegaly was
thought to be resolved spontaneously. The patient
underwent transsphenoidal surgery for the
following reasons: Paradoxical increase in GH after
TRH and LHRH may indicate residual GH
producing tumor cells. MRI clearly showed the
presence of a macroadenoma with suprasellar
extension. Informed consent including these points
was obtained. Intraoperatively, a yellow, elastic
soft mass was identified in the right of the sella,
surrounded by a thick fibrous capsule. This lesion
was totally excised with preservation of a normal
pituitary gland.

Histopathological examination of the removed
tissue revealed no intact adenomatous area but
instead coagulation necrosis with surrounding
granulation tissue which contained lymphocytes,
plasma cells and histiocytes with hemosiderin

pigments (Fig. 2a). By means of immuno-
histochemistry, GH immunoreactivity was observed
in most of the necrotic cells (Fig. 2b). Immunostains
for PRL, corticotropin, beta-FSH, beta-LH and the
alpha-subunit were negative in these cells. These
findings suggest that the coagulation necrotic area
was consistent with GH-producing adenoma.

The post-operative course was uneventful. Basal
pituitary hormones were normal and no pituitary
insufficiency was observed, although the response
of TSH and PRL to TRH was still decreased (Table
1). Paradoxical response of GH to TRH and GnRH
disappeared postoperatively (Table 1). Diabetes
spontaneously improved, and insulin is now no
longer necessary to control his blood glucose level
(Table 1).

Discussion

Prior to his first admission, this patient had active
acromegaly due to GH hypersecretion from a
pituitary adenoma, in light of his physical findings,
supranormal GH and IGF-1 levels and MRI findings
on admission. Nevertheless, the detailed endocrine
data obtained one month later demonstrated the
apparent endocrinological cure of acromegaly. The
clinical findings of pituitary apoplexy vary greatly
but severe headache, visual disturbance, ocular
palsy and/or meningeal irritation are present in
most patients [1]. Although he did not exhibit

(a) Coronal and (b) sagittal section of T-1 weighed MRI scan demonstrating a pituitary adenoma in
the right lateral wing of the sella with extension superiorly and deviation of the pituitary stalk.
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(a) Histology of the resected tumor (hematoxylin-
eosin). The right portion of the specimen is
composed of necrotic tissue. Some hemosiderin
deposition is seen (arrow heads), consistent with
past bleeding. (b) Inmunostaining of the resected
tumor with anti-GH antibody. Much of the tissue
specimen is positively stained with anti-GH
antibody.

Fig. 2.

clinical symptoms or signs indicating pituitary
apoplexy, histological examination of the removed
tissue revealed coagulation necrosis with
hemosiderin deposits. In contrast to hemorrhage,
the necrosis often involves only small areas of the
gland and remains unrecognized clinically [7]. In
this patient, the primary condition, ischemia
associated with hemorrhagic necrosis, was located
within adenomatous tissue. Selective infarction of
the tumor probably makes this patient’s event
clinically silent. Although asymptomatic pituitary
apoplexy is sometimes referred to in the literature
as silent [8], the term silent pituitary infarction
would be more accurate in this case.

Pituitary apoplexy usually occurs spontaneously
since the blood supply to a tumor is precarious,
but it has been described in association with a great
variety of events, including minor head trauma [3],
medications [1], and dynamic pituitary function
test [9, 10], although the mechanism leading to
apoplexy is obscure in most of these events. This
patient presumably had massive bleeding from an
acute gastric ulcer. Hemoglobin less than 11 g/dl
and a BUN greater than 40 mg/d! suggest loss of
at least a liter of blood [11]. Pituitary infarction
can be seen with various conditions associated with
vascular occlusion or simply hypoperfusion,
leading to ischemia and cell death [12]. The
complication of pituitary infarction is well known
in the setting of massive obstetrical hemorrhage
during delivery [13]. In this patient, like Sheehan
syndrome, pituitary infarction occurred after
systemic hypotension by acute massive
gastrointestinal bleeding. Moreover, diabetes
mellitus has been implicated in the infarction of
the normal pituitary gland because of degenerative
changes in the microvasculature in the pituitary
[14]. This patient had diabetes mellitus for at least
5 years and severe proliferative diabetic retinopathy
as a complication. Diabetic micro- and/or
macroangiopathy may therefore be another factor
contributing to the development of pituitary
infarction in this case. Although pituitary apoplexy
caused by gastrointestinal bleeding has been
described [15], it is an extremely rare condition.

Various degrees of hypopituitarism and/or
decreases in blood levels of hypersecreted pituitary
hormone possibly resulting from pituitary apoplexy
have been reported [8, 16]. Pituitary function may
range from being normal to complete absent [16].
The effect of pituitary apoplexy on the secretary
activity of the pituitary adenomas has been best
documented in patients with acromegaly.
Substantial lowering of the serum GH concentration
after pituitary apoplexy has been described [4, 5].
Spontaneous remission of acromegaly after
pituitary apoplexy has also been reported [17, 18].
Although pathological findings were described in
a number of cases of pituitary apoplexy [2, 12, 19-
22], no detailed analysis, including immuno-
histochemistry, in a case showing remission of a
functioning pituitary tumor after infarction has been
reported. To our knowledge, this is the first report
of pathological findings of no intact tumor cells,
but massive coagulation necrosis revealing GH
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immunopositivity, surrounding granulation tissue
with inflammatory cell infiltration and hemosiderin
deposit, clearly showing a pituitary infarction as a
mainly acute ischemic event which occurred
recently in a GH-producing adenoma. This event
led the tumor to massive coagulation necrosis of

the tumor and endocrinological cure of acromegaly.
Selective infarction of the tumor may preserve
normal pituitary function, except for decreased
response of TSH and PRL to TRH and make the
event clinically silent.

References

1. Rolih CA, Ober KP (1993) Pituitary apoplexy.
Endocrinol Metab Clinics of North America 22: 291~
302.

2. Wakai S, Fukusima T, Teramoto A, Sano K (1981)
Pituitary apoplexy: Its incidence and clinical
significance. ] Neurosurg 55: 187-193.

3. Jacobi JD, Fishman LH, Daroff RB (1974) Pituitary
apoplexy in acromegaly followed by partial
pituitary insufficiency. Arch Intern Med 134: 559~
561.

4. Nikkila EA, Pelkonen R, Taskinen M-R (1974)
Insulin deficiency associated with hypoglycemia
and blood glucose tolerance in hypopituitarism.
Acta Med Scand 195: 435-437.

5. Lawrence M, Gordon DL, Hagen TC, Schwartz MA
(1977) Hypothalamic hypopituitarism after pituitary
apoplexy in acromegaly. Arch Intern Med 137: 1134~
1137.

6. Thorner MO, Vance ML, Laws Jr., ER, Horvath E,
Kovacs K (1988) The anterior pituitary. In: Wilson
JD, Foster DW, Kronenberg HM, Larsen PR (eds)
Williams Textbook of Endocrinology. W.B.
Saunders, Philadelphia, 304.

7. Onesti ST, Wisniewski T, Post KD (1990) Clinical
versus subclinical pituitary apoplexy: Presentation,
surgical management, and outcome in 21 patients.
Neurosurg 26: 980-986.

8. Fildling JW, Tyrell JB, Aron DC (1981) Silent
pituitary apoplexy: Subclinical infarction of an
adrenocorticotropin-releasing pituitary adenoma. |
Clin Endocrinol Metab 52: 95-98.

9. Reid RL, Quigley ME, Yen C (1985) Pituitary
apoplexy; a review. Arch Neurol 42: 712-719.

10. Vassallo M, Rana Z, Allen S (1994) Pituitary
apoplexy after stimulation tests. Postgrad Med | 70:
444-445.

11. Spivak JL, Barnes HV (1983) Upper gastrointestinal
tract hemorrhage. In: Manual of Clinical Problems
in Internal Medicine. Little Brown and Co., Boston,
43.

12. Lloyd RV (1993) Adenohypophysial infarction and
necrosis. In: Lloyd RV (ed) Surgical Pathology of
the Pituitary Gland. W.B. Saunders, Philadelphia,
26-27.

13. Sheehan HL, Murdoch R (1936) Postpartum
necrosis of the anterior pituitary: Pathological and
clinical aspects. ] Obst Gynecol British Empire 45:
456-470.

14. Lufkin EG, Reagan TJ, Doan DH (1977) Acute
cerebral dysfunction in diabetic ketoacidosis:
Survival followed by panhypopituitarism.
Metabolism 26: 363-365.

15. Jones NS, Finer N (1984) Pituitary infraction and
development of the empty sell syndrome after
gastrointestinal hemorrhage. Br Med | 289: 661-662.

16. Veldhuis JD, Hammond JM (1980) Endocrine
function after spontaneous infarction of the human
pituitary: Report, review and reappraisal. Endocr
Rev 1: 100-107.

17. Pelkonen R, Kuusisto A, Salmi ], Eistola P, Raitta
C, Karonen S-L, Aro A (1978) Pituitary function
after pituitary apoplexy. Am | Med 65: 773-778.

18. Tamasawa N, Kurahashi K, Baba T, Hishita R,
Murabayashi S, Kashiwamura H, Takebe K (1988)
Spontaneous remission of acromegaly after pituitary
apoplexy following head trauma. ] Endocrinol Invest
11: 429-432.

19. Brougham M., Heuser AP, Adams RD (1950) Acute
degenerative changes in adenomas of the pituitary
body-with special reference to pituitary apoplexy.
] Neurosurg 7: 421-430.

20. Horvath E, Kovacs K (1980) Pathology of the
pituitary gland. In: Ezrin C, Horvath E, Kaufman
B, Kovacs K, Weiss MH (eds) Pituitary Diseases.
Boca Raton, Florida, 1-83.

21. Tindal GT, Barrow DL (1986) Clinical and
endocrinologic evaluation of patients with pituitary
tumors. In: Tindal GT, Barrow DL (eds) Disorders
of the Pituitary, C.V. Mosby Co., St. Louis, 129.



