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Pituitary Gland

Pituitary gland is small-sized (weighing 0.5-0.7
grams only) and rests in sella turcica of the sphenoid
bone. The gland is. divided into two lobes: The
Adenohypophysis (anterior lobe} and Neurc hypo-
physis (post lobe). The Adenohypophysis is compos-
ed of glandular tissue of epithelial cells whereas
Neurohypophysis is composed of Nerve cells; the
extension of the nerve fibres from Hypothalamus.

The Adenohypophysis has two types of epithelial
cells : acidophils and basophils. Acidophils secrete
Growth/Somatotropin (GH/STH) and Prolactin.
Basophils secrete four hormones i.e. Thyrotoropic
(T.H), Adrenocorticotropin (ACTH), Follicle stimu-
lating hormones (FSH) and Luteinising hormones
(LH), Neurohypophysis secrete two hormones i.e.
Oxytocin and Antidiuretic Hormones {ADIH). Both
of these glands (Lobes) are bind together as one
gland but structurally and functionally these are
entirely independent, -

Associated Organs of the Pituitary Gland

Superiorly the gland is covered by extension of
duramater known as diaphragm Sellac, Pitnitary
stalk attaches the body with hypothalamus. The optic
chiasma, cisterns and anferior cerebral arteries are
placed at the lateral sides of the gland. The third,
fourth, sixth and lst division of 5th cranial nerve,
the carotid artery and covernous sinus are situated
anteriorly. Sphenoid air sinuses are found at the
base of the gland.

Pitnitary Adenoma

Pituitary Adenoma is a benign tumour which
develops from pituitary adenohypophyseal paranchy-
mal cells both acidophils and basophils. The Pitui-
tary Adenomas affect the body through disturbing
its hormonal secretions and by causing compression
of the surrounding tissues. .

Mr. X., a 23-year old male was admitted in the
Nearosurgical unit of Nehru Hospital attached to
Postgraduate Institute of Medical Fdueation and
Research, Chandigarh on 3rd March, 1983. He was
dingnosed as a case of pitvitary adenoma_showing
symptoms of acromegaly wnd gigautism. The diag-
nosis was confirmed through various investigations
subtotal removal of pituitary adenoma was done on
10th June, 1983, The patient was discharged on 22nd
June.

Assessment of the Patient

Patient’s complaints :
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Headache and vomiting

— Diminished vision in right eye-ptosis and diplopia.
— Distorted physical appearance of the body.
Hoarseness of voice.

— Intolerance to cold.

— Lethorgy and fatigoability.

~~ Chronic constipation.

— Scanty beard and loss of body hair.

Past History

History taken from the brother of the patient
indicated that bis physical growth was rapid than
normal since childhood. He had an exirovert per-
sonality and remained very active till the age of
puberty, the child liked to play with his peer group.
Gradually he became lethargic and lost interest in
work and play. There was a chance in the grooming
habits also. Family members, who were unaware of
the problem maltreated the child.

After some time his physical appearance became
distorted; he became introvert, Alongwith disfiguring
of the body he started having complainis like head-
ache, vomiting and decrease of vision in right eye.
The family members became alert and he was brought
to hospital for check-up. '

Prepperative Assessment of the Patient

Physical examination of pathophysiological basis
of symptomatclogy.

— Mausculoskeletal (Physical appearance) and én-
docrine system.

— Ophthalmic manifestation.

— Cardiovascular system.

— Neuro radiology.

~— Endocrinological studies.

— Routine blood and urine examination.

Headache and Vomiting (Pathophysiolagy)

Headache and vomiting is caused by raised intra-
cranial tension; intially it is caused by stretching of
the diaphragm sellae. Later on (ross tissue changes
in the dura also give rise to headache. Headache is
usually followed by ophthalmic manifestations. Pres-
sure on 3rd and 4th cranial nerves is manifested by
ptosis und diplopia and diminution of the vision.
Proptosis indicates maximum spread of the Tumour
afTecting the involved structures. The close proximity
of sella Turcica and diaphragm sellea (5-8 cm} to
optic chiasma and optic tract make them vulnerable
to pressure from outgrowing pituitary tumour. Pres-
sure on chiasma and optic nerve fibres produce
visual field defects. Thess changes may also appear
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due to ischaenic changes with obliteration of arterial
and venous capitlaries; large tumour may clevate the
optic chiasma and nerves and press them against the
firm structares of the npeighbourhood bony margin
giving risc to varicd ophthalmic maunifcstations.

Muscle Skeletal and Eadocrine System (Physical
Appearance)

Physical appearance and some of the patient
complaints have been discussed in relation to the
hormonal disturbances in the patient. Hyper or hypo
secretions of these hormones cause physical and
phystelogical changes in body. Signs and symptoms
of the patient are related with hypersecretion of
growth and prolactin hormones and hyposecrction
of the Thyrotropin and Gonado tropin hormones.

Growth Hormones] STH - On admission, the patient

“was 6 1T all and weighted’ 1bout 109 kg~ Whlch was'

consistent with Gigantism and ac;omcvaiy The other
symptoms i.e. enlalgcment of -the jaws dnd cheeks
(Prognathism), elephantine feet and hyper extension
of the fingers were also observed. Hyper extension
of the ﬁngcrs can be caused by sofiness of the bones.
The patient deveiops hoarscness ol voice since 5 years,
which Is caused by the increase in the mass of voeal
cords and larynx. 75%, of patients present signs and
symptoms of diabetes mellitus i.e. polyphagia and
pelydipsia with moderaiely rise in bicod sugar. These
symptoms can also be caused by hypothalmic distur-
bance. Patient under siudy did not have these
symptoms.

Over secretions of growth hormones from p]tu1~
tary give rise to two main types of metabolic distur-
bances ie. of protein and fat/glucose.

Protein  Metabolism :  Increased secretion  of
Growth Hormones promotes bodily growth, indirectly
accelerating amino acid transport into cells. Faster
the entrance ol amino acid into cells, anabolism of
aminoacids to form tissue protein also accelerates.
This in turn promotes growth of both bone and soft
tissues giving rise to gigantism and acromegaly during
growth years.

Fai/Glucose Metabolism : In addition to the stimu-
lating cffect on protein anabolism, growth hormones
also influnce fat metabolism and hereby affect carbo-
hydrate metabolism. Growth hormone accelerates
both the mobilisation of fat from adipose tissue and
their catabolism by other tissues. In other words
catabolism of glucose 1s replaced by fat for supply
of energy. It results in high blood sugar-—resulting
in diabetes millitus. Growth hormone may also alter
the sensitivity to insulin, .

Prolactin Hormone

Though the prociactin hormone was tremendously
high, vet no physical/physiological signs were ob-
served in the patient. Dopamine which Is refeased
from the stalk of pituitary acts as an inhibitory
factor to the secretions of prolactin. Tumours of
pituitary or hypophysectomy give rise to permanent
increase in prolactin level,
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Thyrotropin or T.5.11. Hormones

Signs and symptoms of decrcased secretion of
Thyrotropin were observed in the patient, intolerance
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Gonadotropin

Decrease of the gonadotrepin hormone was evi-
dent of less of libido and impotence since lasi
4 years, scanty beard and loss of body hair was also
observed on the patient, which can also be caused
with decreased sccretion  of  adrenocorticoiropic
hormone.

Ophthnlmxc Manli’estntmns ”

Patient had proptosis of the right eye aleng with
complaints of dipiopia. These sympfoms may appear
due to paralysis of cxira ocular muscles of the eye.
1t indicates the involvement of 3rd cranial nerve.
Pressure can alse produsce proptosis which is indica-
five of mavimum gr\rg,wl of the tumour., gf;ﬁ\fe_rlty five
percent of pressure was observed in the right eye and
259 in left, The following visual arcas were examin-
ed in detail,

{a} FEye Sight: Eye sight in the right eye was
markedly decreased, patient could count only finger
near nose through pr ojcction rays. Visual acquity in
the left eve was normﬂ i.e. 6/6 was observed.

(b) Pupils : Pupil of the left cye was normal in
size and had brisk reaction to light, right pupil was
normal in size but slaggish in reaction.

{c} Fundus: Fundus of the right eve showed
primary optic atrophy. Disc was chalky, Shallow
cupping with clear border margins. All the arterial
and venous capillaries were normal. Disc of the left
eye was normal.

(d) Visual Field : Visual Ixeldmv of the right eye
was not done because atleast 30 cm dlhiﬁ!lbb is reqguir-
ed for ficlding but the patient could count only one
finger near nose. Visual ficld of the lelt eve was done
with 30 mun white object. It was observed that
patient had upper and lower temporal hemianopia,
which was extending towards the nose. Visual field
defect of the left eye and its extension anti-clock-
wise is typical in pituitary tumours.

The close proximity of sclia turcica and diaphragm
sella (5-8 cm) to optic chiasma tract and optic
nerve make them vulnerable to pressure from out-
growing pituitary tumours. Pressore on the chiasma
and optic nerve fibres produce visual fietd defects.
These may also be produced by ischaemic changes as
the result of obliteration ofarterial and venous capil-
laries. Large tumours may elevate the optic chiasma
and nerve and press them against the firm structures
of the neighbourhood bony margins, giving rise to
varied ophthalmic manifestation.
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Cardiovascular Manifestations

Young acromegalic are proné to have hyperten-
sion with sodium relention which leads to heart
failure and myocardial infarction. None of these
problems was noted in the patient. His blood pressure
was 11080 mm Hg. Pulse 50/mt regular. X-rays Chest
showed normal heart shadow, E.C.G. rhythm was
also normal,

Neuro-Radiology : The following investigations
were done for confirmation of diagnosis.

— X-rays skull (A/P and lateral view)
— CT Scan

— Carotid Arieriography

~— X-rays knee joint

-~ X-rays heel pad..

X-rays Skull @ Lateral and A/P view of X-rays
skull was done for seilar evaluation. Enlarged Sella
was evident of intra sellar mass.

CAT Scan : Plain and enhanced scan was done on
24th May, 1983. The reprt indicated that the vault
was thick and big in size. Large size paranasal
sinuses and mastoid cells were seen. Sella was
enlarged in size. A big mass was extending anteriorly
into sub {rontal location and bevond midline more
to the left side. Ventricular system was displaced
posteriorlv. It was finally diagnosed as a case of
pituitary adenoma extending in suprasellar direction
and in subfrontal region.

Carotid Arteriography - Left and right carotid

arteriography was done with Conray 420. Biood
supply from both carotid arteries was disrupted.
Right carotid artery was not filling and left showed
subfrontal extension.

X-rays Knee Joini : Soft tissue thickness was
markedly increased and knee joint space was widen-
ed. Both the tibial spines were flattened.

Xerays Heel Pad : Heel pad thickness was 37 mm
against the normal thickness of 22 mm (Seasamoid
index was 36 mm, Calcaneous irregularity was
observed). Diaguosis was  consistent with acro-
megaly.

Slight osteo-porosis on the bones was also seen on
X-rays which is usually caused by decreased bone
‘substance. Lack of anabolic hormones in hyper-
thyroidism, Diabetes Mellitus Acromegaly and cush-
ing disease give rise o negative nitrogen balance
resuilting in osteoporosis of the bones. Lack of
oestrogen permit resorption of bomnes at increased
rate.

Endecrinoliogy

The pituitary dysfunction can be detected by the
measurements of hormones in plasma or in urine.
The hormonal assessment of the patienl was a8
below :

Growth Hormone - For testing growth hormone
reserve, there is no peripheral target organ hormone
to determine the effect of negative feedback relation-
ship, Blood glucose to some extent serves this pur-
pose, since the fow hlood sugar stimulates growth
hormene and high sugar inhibits it,
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Glucose tolerance test with 100 gm of glucose
was done to assess the oppressability of the growth
hormone of the patient, The findings were recorded

every haif hourly for the period of two hours. The
values were recorded as below :
Time in mts. Blood sugar mgm®%, GH ng/ml
0 minute 40 340
0 -30 : 65 - 360
30-60 50 370
60-90 ) 90 260
90-120 95 280

Growth hormone level remained abnormally high
against the normal value 0-5 ng/ml. The surges of
Growth . Hormone up te 20-40 ng/ml have been
normally recorded during growth years.

Thyrotropin: Assessment of the tyroid hormones
was done as the patient showed symptoms of hypo-
thyroidism. The findings were as below ¢

Normal value

Tz = 0.7 Ng/ml {0.6-1.2)
Ty = 68 ., (60-130)
Ts ... UD (undetected) (0-57)

Results of the thyroid hormoncs were at the lower
margins of normal valaes.

Prolactin

Value of the prolactin hormone was tremendously
high. 2500 milli international units, per litre were
recorded against the normal value of 750.

Cortisol
Normal
8§ AM = 180 m mole/L {450~750)
SPM = ., . (250-450)

Cortisol testing was done twice during the day
time. Levels remained abnormally low in cach
recording.

Management

Management of the patient was done under four
different headings i.e. :

-~ Medical

— Surgical.

~— Nursing Intervention

— Radiation therapy.

Medical Manogemeni © The drugs as mentioned
below administered, for the relief of symptoms of
raised intracranial tcasion, to malke up the hormonal
deficiency and to relieve scvere headache. These
were o

Inj. Efcorlin 100 mgm % 6 hourly.

Inj. Dexamethasone 4 mgm X 6 hourly.

Alludrox Gel. 1 ounce 6 hourly,

Tab. Eltroxin 0.1 mg O,
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Surgical Management : Surgery for the patient
was planned keeping in view the four major objec-
tives, as helow :

{i) Relief of chiasmal compression.

(2) To retard excessive production of hormones.

{3} To relieve headache.

{4) To reduce disfiguring features of acromegaly.

Pre-operative Preparation and Pre-medication In
addition to the routine preparation and pre-medica-
tion, Inj. Efcorlin 200 mgm and Inj. Dexamethasonc
4 mgm were given to avoid adrenalin crisis during
and after surgery. Tab. Eltroxin 0.1 mg was also
given at § am on the day of surgery.

During surgery, 500 ml of 20% mannitol was
infused to reduce intracranial tension in addition to

“Uify fldids aid thie¢ pitd of blood. Steéfoids were™

also added from time o time as desired by the an-
aesthetist, according to the conditions of the patient.

Operation

Sub-total removal of the tumour was done on
10th June, 1983, '

Procedure ; Bifromital bone flap  was rellecied
through coronal scalp. Dura was opened on left side,
sub frontal extension of 1 em was removed. Intia
sellar portion of the tumour was removed. Smatl
right extra sellar extension was left behind. Dura
was closed with gontinuous silk sutures through
burrholes. Scalp was closed in iwo layers. Excised
tumour was sent for histopathology examination.

Pathelogy

Microsection of the tumour showed abundant
acidophilic cytoplasma and accentric hyper chronafic
nuclei. ‘The cells in many areas showed perivascular
arrangement. There was minimal infiltration of brain
tissuss by tumour cells, Brain sells were showing
reactive astroeytosis. Diagnosis was consistent with
pitgitary Adenoma with minimal infiliration inio
frontal lobe.

Immediate Post-Cperative Care » After surgery the
patient was received in Recovery Room of Main
Operation Theatre. He was in a semi~conscious
condition with endotracheal tube in. Intravenous
drip of 5% Dextrose was continued, Foleyes Cathe-
ter was in for continuous urinary drainage. The blood
pressue, pulse and respiration were within normal
lirnits. After half an hour the patient wasshifted
to Intensive Care Unit for elective artificial ventila-
tion (to hyperventilate.)

Nursing Intezvention for the First 48 Hours
After Surgery
Post Operative Nursing intervention was planned
and implemented with six major objectives as below !
1. To ensure Ozygen supply to brain and body
tissues.

2. To observe signs and symptoms of Adrenalin
and Anfidivretic Hormone crisis.

3. To assess the level of patients responsiveness.
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4. To assess the signs and symptoms of raised
intracranial pressure.

5. To maintain normal temperature and to insti-
tute hypothermia measures when necessary.
6. 10 periorin supporiive nursing measures aniil
patient was fit to help himself,
To Ensure Oxygen Supply to Brain and Body Tissues
— Side lying position to facilitate respiration and
exchanges of gases.
— Endotracheal and oral suction to keep the air way
patest.
- Patient was kept on elective artificial ventilation
for 48 hours.

— Assessment of blood gases from time to time.

- Administration of  prophelactic treatment  for. .

convulsions,
-- Mouth wash four hourly.

To Observe Signs and Sympioms of Adrenalin and
Antidivretic Hormone Crisis

~— Recording of blood pressuge, pluse and respira-
tion frequently.
~—- Observation of colour and paipaticn of skin
frequently,
— Administration of I/V finid as ordered.
- Accurate intake and output records.
------ Recording of specific gravity of urine 4-6 hourly.
~Accurate record of intake and output was main-
tained for the Ist seven days after surgery, urine
output was very low on the 1st post-operative day.
The patient went into diuresis i.e. 4800 ml/day
{(Diagram 2) by the 4th post operative day. The urine
output came down to 2100 mi/day within a week.
_Spcpiﬁc gravity of the urine was also recorded
twice 1 a day after surgery. The reading was very
high ie. 1030 on the first post-operative day and
gradually it came down to normal by the fifth post
operative day {Diagram 3). :

To Assess the Level of Patient’s Responsiveness

— Observation of patient’s behaviour.

~~ Used verbal and painful stimulr.

— Testing of erientation to time, place and person.

e _chuestf;d the patient to do simple manocuvers
l.e. moving of extremities.

- Recording of vital signs.

Evaluation of the Signs and Symptoms of Raised

Intracranial Pressure

—- {Observed for change in sensorium. :

-— Observed weakness and paralysis of extremitics.

~- Observed for increasing headache and vomiting.

-— Observed for disturbances in vision,

— Pupillary assessment.

— Watch for convulsions.

— Patient remained conscicus and there was no
convulsion during this period.
: (To Be Continued)

o

THE NUR

ING JOURNAL OF INDIA




