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Influencing Factor ver, Insulin Growth Factor-1(IGF-1) was measured at 6 and 12 months after surgery.
Outcome Results: Initial remission was observed in 7 (35%) patients with a recurrence rate of 10%.
Acromegaly The nonresponse rate was 55%. The analysis showed a significant relationship between

IGF-1and surgery outcome in the cured patients at 6 months after surgery (P=0.005). No
significant statistical relationship was found between tumor size and the TSS outcome
(P=0.696).

Conclusions: Given the high failure and recurrence rates following TSS in Iran, it seems
important to pay more attention to diagnosing the disease earlier and improving surgi-
cal methods.
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» Implication for health policy/practice/research/medical education:
Recurrence rate of acromegaly after TSS is fairly high in Iran. It may be due to latency of diagnosis and loss of patient follow up after
surgery. Therefore practitioners should be more pay attention to these patients after surgery.
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1. Background (GH) levels (2), both of which are associated with the
outcome of surgery and the need for further treatment.
The biochemical control of acromegaly is determined
by GH (both fasting and after an oral glucose tolerance
test [OGTT]) and insulin growth factor 1 (IGF-1) levels. The
therapeutic control is achieved if GH nadir is <1.0 pg/L in
the OGTT and IGF-1 is within the normal range adjusted
for age and sex (3-6).

Transsphenoidal surgery (TSS) is the most effective
treatment for acromegalic patients, and a large number
of factors have been suggested as useful predictors in as-
sessing this therapy’s success. Two of these predictors are
tumor size (1) and preoperative basal growth hormone
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increasing the likelihood of recuperation. Still, there is
a dearth of data on the outcomes acromegaly manage-
ment in Iran. In this prospective study, we evaluated 20
patients with newly diagnosed acromegaly who under-
went TSS between 2007 and 2009 to determine which
preoperative factors could significantly influence long-
term surgical outcomes. In addition, we sought to de-
termine whether nadir GH or IGF-1 was a useful outcome
predictor and also establish recurrence and remission
rates after surgery.

3. Patients and Methods

Between May 2007 and December 2009, a total of 20
patients comprising 10 females and 10 males at a me-
dian age of 35 years (range = 22-57 years) underwent
TSS for pituitary tumors by four neurosurgeons in four
university hospitals in Tehran. The inclusion criterion
was established acromegaly with hormonal assessment
consisting of GH >1 ng/dL; means = lack of GH suppres-
sion following glucose tolerance test; IGF-1 > the normal
range for the patient’s age; and a corresponding patient
matched by sex. Previous TSS or radiotherapy and related
medications were the exclusion criteria in this study. Ten
patients had macroadenomas (=10 mm), and 10 patients
had microadenomas (<10 mm).

Informed consent was obtained from all participants,
and the Ethical Committee of the Endocrinology and Me-
tabolism Research Center (EMRC) approved this study.
All of the patients had pathological confirmation of a
GH-secreting adenoma. The presence of a pituitary ade-
noma was confirmed by MRI of the sellar region, and the
size of the adenoma was recorded. The duration of the
disease and remission periods were estimated accord-
ing to acromegalic signs and symptoms based on the
patient’s history and medical records. Table 1 depicts the
clinical characteristics of the patients, and Table 2 shows
the associated signs and symptoms of the participants
with acromegaly. During the first week after TSS, all pa-
tients had a 75-gram oral glucose tolerance test (OGTT),
and their blood samples were obtained at baseline and
then at 60, 90, and 120 minutes. The OGTT was repeated
at 3, 6, and 12 months after TSS. Hormonal assessment
was performed for IGF-1 and PRL at baseline (preopera-
tive) and then repeated at 6 and 12 months after surgery.

A visual field assessment was carried out before TSS
and subsequently at 6 and 12 months after surgery. The
subjects were interviewed each month after TSS about
recurrent symptoms such as headache, blurred vision,
and other important complaints. All the laboratory tests
were performed in the EMRC of Shariati Hospital. Endo-
crinological remission or cure criteria were defined by a
post-OGTT GH value of less than 1.0 ng/mL and a normal
IGF-1 level for that patient’s age. Patients who did not
meet both criteria were considered to have a persistent,
active disease. The GH and IGF-1 levels were measured
via an immunoradiometric assay (IRMA) in the EMRC
laboratory. The data analysis was conducted using SPSS

version 15. The analysis of the categorical variables was
conducted with Fisher exact tests or chi-square tests. A
probability P value of less than .05 was considered statis-
tically significant.

4.Results

The mean preoperative GH was 37.6 + 30.4 ng/dL. The
patients were divided into 3 groups: (1) the cured group,
which consisted of 7 patients who had GH < 1 ng/mL
during the 12-month follow-up period after TSS; (2) the
recurrent group, which consisted of 2 patients who had
GH levels <1 ng/mL during the 1st week after TSS but in-
creased to more than Ing/mL during 6 months after sur-
gery; and (3) the nonresponsive group, which consisted
of 11 patients whose GH level was >1ng/mL in the OGTT-
test during the 1st week after TSS. An initial remission fol-
lowing TSS was observed in 7 (35%) patients with a recur-
rence rate of 10%, and the nonresponse rate was 55%.

Asignificant relationship was found in the cured group
between IGF-1at 6 months after surgery, and the outcome
of the surgery (P = 0.005). However, no statistically sig-
nificant relationship was detected between the tumor
size and the TSS outcome (P = 0.696). The mean time in-
terval between the occurrence of acromegalic-specific
symptoms and the date of diagnosis was 2.4 years (range
= 0.3 to 5 years). Factors affecting the remission rate are
demonstrated in Table 3. Nine patients were on medical
treatment after TSS (Table 4). Some surgical complica-
tions occurred that required long-term medical therapy,
such as diabetes insipidus in 5 (25%) patients. There were
also complications of pneumocephalus and meningitis

Table 1. Preoperative Characteristics of the 20 Patients With Acromegaly
inIran

Mean + SD Range
Age at diagnosis, y 35.8+10 22-57
Duration of symptom, y 2.4%1.0 0.3-5
Growth hormone, ng/mL 37.6£30 1110
IGF-I, nmol/L 1125.9 £553 421-2170
PRL, nmol/L 59.4 +141 2-541
BMI, kg/m? 28.03%5 19-40
BP, mmHg 118 £15 100-160
FBS, mg/dL 101 £17 70-128

Table 2. Associated Symptoms and Signs of the 20 Acromegalic Patients

Number of Cases, No. (n=20)

Diabetes mellitus 0
Headache 9
Visual disturbance 5
Artheralgia 1
Hypertension 2
Hyperprolactinemia 1
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Table 3. Univariate Analysis of Factors Affecting Remission

Factors Pvalues
Tumor size 0.696
Preoperative GH-level 0.462
Preoperative IGF-1level 0.455
Postoperative IGF-11level (6 months) 0.05

Table 4. TSS Outcome in the Acromegalic Patients one Year After TSS

No. (%)
Cure (remission) 7(35)
Recurrent 2(10)
Non- Response 11(55)
Radiotherapy 2(10)
Second Surgery 1(1)
Mortality 0(0)

in 1 patient after the second surgery. Finally, postopera-
tive cerebrospinal fluid leakage occurred in 1 patient.

5. Discussion

We analyzed the surgical results of TSS in 20 acrome-
galic patients. Using the consensus statement for bio-
chemical remission of acromegaly (7), we had a surgical
remission rate of 35% for acromegaly without mortality.
Generally, the recurrence rate of acromegaly is extreme-
ly rare when cure criteria are used. The high recurrence
rate in our study may have been due to the fact that the
GH levels after surgery did not reach the nadir level.

Our analysis of the prognostic factors showed that the
tumor size and the outcome of the surgery did not have
a significant relationship with each other; this may have
been due to the small size of our patient population.
TSS is the best chance for an immediate reduction in GH
levels. Indeed, this surgical modality may achieve post-
treatment GH levels of less than 5mu/L (2 ng/mL). Some
researchers believe that the post-OGTT nadir GH value is
a very useful indicator of activity in acromegaly in that
it can evaluate GH secretory dynamics (8). The failure to
achieve our treatment target could have been related to
latency in diagnosis, inexperienced surgeons, and multi-
ple numbers of surgeons, among other possible factors.
Evidence (9-12) suggests that IGF-1 measurements could
be used to monitor disease activity overall and predict
long-term outcomes in acromegaly; (13, 14) accordingly,
we believe that the measurements obtained in the week
after surgery could reflect surgical efficacy. Using nor-
malization of IGF-1 levels following surgery as the defi-
nition of cure, we had a cure rate of 35 in our patients.
We found the basal preoperative serum IGF-1, which was
correlated poorly with tumor size, was unrelated to the
surgical outcome, but IGF1 after 6 months was signifi-
cantly correlated with the TSS outcome. In a consider-
able number of patients, TSS is generally associated with

an improvement of vision; in our study, however, only 2
patients who had visual disturbances showed improve-
ment after TSS.

First and foremost among the limitations of this study
is the small sample size. More in-depth assessments
of factors influencing the remission rate of acromeg-
aly after TSS should be undertaken with larger patient
populations. Two other limitations were that we used 4
surgeons in the study and we were unable to omit the
confounding effect of surgeon experience.

In conclusion, the failure and recurrence rates after TSS
are relatively high in Iran, probably because of latency
in diagnosis and inexperience of surgeons. So, pay at-
tention to early diagnosis of disease and improvement
in methods of surgery seems necessary. We suggest that
serum GH levels after OGTT in conjunction with IGF-1 be
evaluated to better assess patients’ responses to TSS.
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