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ABSTRACT:- 

        Causes  of  pituitary  dwarfism  include  congenital  causes,   genetic  mutations  and  

acquired  causes.  Symptoms  of  pituitary  dwarfism  are  physical symptoms,  metabolic  

symptoms,  psychological  as  well  as  emotional  symptoms  and  other  associated  

symptoms.  Diagnosis  of  pituitary  dwarfism  include  clinical  evaluation,  hormone  testing,  

imaging  studies,  bone  age  assessment  and  genetic  testing.  Differential  diagnosis  of  

pituitary  dwarfism  are  growth  hormone  deficiency (GHD),  constitutional  growth  delay 

(CDG),  chronic  illness  and  genetic  syndrome.  Treatment  of  pituitary  include  growth  

replacement  therapy,  injections  of  synthetic  GH,  nutritional  support  and  orthopedic  

interventions, 
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INTRODUCTION:- 

Pituitary dwarfism, also termed as growth hormone deficiency (GHD), is a rare 

medical condition that impacts an individual’s growth and development. In this article, we will 

give more information about the various aspects of pituitary dwarfism, along with its causes, 

symptoms, diagnosis, and treatment options. 
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What is Pituitary Dwarfism? 

Pituitary dwarfism is a condition manifested by insufficient production of growth 

hormone (GH) by the pituitary gland, a small gland located at the base of the brain. GH plays an 

important  role in regulating growth and its deficiency can lead to stunted growth and short 

stature. 

CAUSES  OF  PITUITARY  DWARFISM:- 

Congenital Causes 

Genetic Mutations: 

In some cases, pituitary dwarfism is inherited due to genetic mutations influencing 

the production or function of GH or the pituitary gland itself. 

Abnormal Brain Development: 

Structural abnormalities or malformations of the pituitary gland or the 

hypothalamus (the region that controls the pituitary) can result in  GH deficiency. 

Acquired Causes 

Brain Tumors: 

Tumors in or near the pituitary gland can disrupt GH production and cause pituitary 

dwarfism. 

Brain Trauma or Infections:  

Injuries or infections impacting the brain can damage the pituitary gland, leading to 

GHD. 

SYMPTOMS  OF  PITUITARY  DWARFISM:- 

The signs and symptoms of pituitary dwarfism often become apparent in childhood and may 

include: 

Growth-related Symptoms: 

Stunted Growth: 

Children with pituitary dwarfism typically exhibit a slow or limited growth rate 

compared to their peers. 

Short Stature: 

Affected individuals may have a shorter than average height for their age. 
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Physical Symptoms: 

Delayed Development: 

Slower physical development along with delayed puberty. 

Proportional Body: 

Unlike some other forms of dwarfism, individuals with pituitary dwarfism often have 

proportionate body features. 

Metabolic Symptoms: 

Enhanced Body Fat: 

A higher percentage of body fat compared to muscle mass. 

Decreased Muscle Mass: 

Reduced muscle development. 

Cholesterol Issues: 

Enhanced cholesterol levels may occur. 

Psychological and Emotional Symptoms: 

Social Challenges: 

Children may experience social and emotional challenges because of their shorter 

stature. 

Low Self-Esteem: 

A feeling of being different can result in lower self-esteem. 

Other Associated Symptoms: 

Fatigue: 

General fatigue and low energy levels. 

Thin and Pale Skin: 

Skin may appear thin and pale. 

Sensitivity to Cold: 

Individuals may feel cold more easily. 
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DIAGNOSIS:- 

Clinical Evaluation: 

Medical History: 

A detailed medical history, including family history, growth patterns, and any 

associated symptoms, is crucial. 

Physical Examination: 

A thorough physical examination to assess growth parameters namely height, 

weight, and body proportions. 

Hormone Testing: 

Growth Hormone (GH) Levels: 

Blood tests to measure GH levels, specifically performed through an insulin tolerance 

test (ITT) or arginine stimulation test. 

Other Hormones: 

Evaluation of other pituitary hormones (e.g., thyroid-stimulating hormone, cortisol, 

gonadotropins) to assess overall pituitary function. 

Imaging Studies: 

Magnetic Resonance Imaging (MRI): 

An MRI scan of the pituitary gland to identify structural abnormalities, tumors, or 

damage that may influence GH production. 

Bone Age Assessment: 

X-ray of the Hand and Wrist: 

A radiological assessment to determine bone age compared to chronological age 

which can reveal growth delays. 

Genetic Testing: 

Genetic Screening: 

Genetic tests may be performed to identify specific genetic mutations or syndromes associated 

with pituitary dwarfism. 
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Growth Response to GH Therapy: 

GH Stimulation Test:   Administering GH and monitoring the growth response to confirm the 

diagnosis and particularly to assess the potential benefit of GH replacement therapy. 

DIFFERENTIAL  DIAGNOSIS:- 

Growth Hormone Deficiency (GHD): 

GHD is the primary cause of pituitary dwarfism and should be ruled out first. 

Evaluate the patient’s growth hormone levels through blood tests. 

Confirm GHD through growth hormone stimulation tests. 

Constitutional Growth Delay (CDG): 

CDG is a common cause of short stature in children with delayed growth but normal growth 

hormone levels. 

Assess the family history of short stature and delayed puberty. 

Monitor the child’s growth rate over time to confirm delayed but eventual normal growth. 

Hypothyroidism: 

Thyroid hormone deficiency can result in growth retardation. 

Measure thyroid hormone levels (TSH and T4) to diagnose hypothyroidism. 

Perform imaging (MRI or CT) to rule out pituitary abnormalities. 

Chronic Illnesses: 

Chronic illnesses, such as inflammatory conditions, malnutrition, or 

gastrointestinal disorders, can affect growth. 

Evaluate the child’s medical history and perform relevant tests to identify underlying conditions. 

Genetic Syndromes: 

Some genetic syndromes, like Turner syndrome or Noonan syndrome, can cause 

short stature. 

Conduct genetic testing and physical examinations to identify characteristic features of these 

syndromes. 

Idiopathic Short Stature (ISS): 

ISS is diagnosed when no specific cause of short stature is found. 
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Exclude other potential causes through thorough evaluation as well as diagnostic tests. 

Psycho social Factors: 

Emotional or environmental factors can contribute to growth delays. 

Assess the child’s psycho social well-being and family dynamics. 

Nutritional Deficiencies: 

Inadequate nutrition can prevent growth. 

Evaluate the child’s dietary habits and perform nutritional assessments. 

Endocrine Disorders: 

Conditions like Cushing’s disease or precocious puberty can influence growth. 

Assess for signs of other endocrine abnormalities and conduct appropriate 

hormone tests. 

Cranial Abnormalities: 

Structural abnormalities in the skull can impact the pituitary gland. 

Utilize imaging studies (MRI or CT) to identify any cranial anomalies. 

Tumors and Masses: 

Brain tumors, including pituitary tumors, can disrupt pituitary function. 

Conduct neuro imaging (MRI or CT) to detect the presence of tumors or masses. 

Renal Disease: 

Kidney disease can result in growth problems due to disruptions in the hormonal axis. 

Evaluate kidney function and screen for renal abnormalities. 

Medications: 

Some medications may influence growth. 

Review the child’s medication history and consult with a pediatric endocrinologist. 

Environmental Toxins: 

Exposure to toxins or radiation can impact growth. 

Investigate potential environmental factors in the child’s history. 
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Comprehensive Assessment: 

Collaboration with endocrinologists, geneticists, and other specialists to ensure a 

comprehensive evaluation and accurate diagnosis. 

Once a diagnosis of pituitary dwarfism is confirmed, an individualized treatment plan, 

often involving GH replacement therapy, will be established to help manage the condition and 

promote growth. Regular follow-up evaluations are important to monitor progress and adjust 

treatment as needed. 

TREATMENT  OPTIONS:- 

Growth Hormone Replacement Therapy: 

Growth hormone injections are the primary treatment for pituitary dwarfism. 

Patients receive daily injections of synthetic growth hormone to activate growth. 

This therapy is typically started in childhood and continued until the individual reaches their 

genetically determined height. 

Monitoring and Hormone Adjustments: 

Regular monitoring of growth and hormone levels is essential. 

The dosage of growth hormone may require adjustments over time based on the individual’s 

response. 

Other hormones affected by the pituitary gland, such as thyroid hormones and cortisol, may 

also need monitoring and treatment if deficient. 

Nutritional Support: 

A well-balanced diet is important to support growth and overall health. 

Nutritional counseling may be provided to ensure the individual receives adequate nutrients. 

Orthopedic Interventions: 

Some individuals with pituitary dwarfism may experience orthopedic problems, 

such as curvature of the spine (scoliosis). 

Orthopedic interventions like bracing or surgery may be necessary in such cases. 

Dental and Facial Care: 

Dental issues, including overcrowding of teeth, are common in pituitary dwarfism. 

Regular dental care and, in some cases, orthodontic treatment may be required. 
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Fertility and Hormone Replacement in Adulthood: 

In adulthood, addressing fertility and hormone replacement (e.g., estrogen or testosterone) 

may be necessary, as pituitary dwarfism can affect sexual development and function. 

Genetic Counseling: 

Genetic counseling may be offered to understand the genetic basis of pituitary 

dwarfism and its potential inheritance. 

Monitoring and Support 

Regular Check-ups: 

Ongoing monitoring by healthcare professionals ensures proper dosing of GH and the patient’s 

overall well-being. 

Psychological Support: 

Living with pituitary dwarfism can be emotionally challenging due to differences in height. 

Psycho social support and counseling may be beneficial for individuals and their families to 

address any emotional issues. 

CONCLUSION: - 

Pituitary dwarfism, or growth hormone deficiency, is a complex medical condition with various 

underlying causes. Early diagnosis and appropriate treatment, along with GH replacement 

therapy, can significantly improve the quality of life for affected individuals, allowing them to 

lead healthy and fulfilling lives despite their shorter stature. If you suspect pituitary dwarfism in 

yourself or a loved one, seeking medical evaluation and guidance is crucial for effective 

management. 

References 

1.Wit JM, Clayton PE, Rogol AD, Savage MO, Saenger PH, Cohen P. Idiopathic short stature: 

definition, epidemiology, and diagnostic evaluation. Growth Horm IGF Res. 2008 Apr;18(2):89-

110. [PubMed] 

2.Hwang IT, Mizuno Y, Amano N, Lee HJ, Shim YS, Nam HK, Rhie YJ, Yang S, Lee KH, 

Hasegawa T, Kang MJ. Role of NPR2 mutation in idiopathic short stature: Identification of two 

novel mutations. Mol Genet Genomic Med. 2020 Mar;8(3):e1146. [PMC free article] [PubMed] 

3.Kaplan SL, Grumbach MM. Clinical review 14: Pathophysiology and treatment of sexual 

precocity. J Clin Endocrinol Metab. 1990 Oct;71(4):785-9. [PubMed] 

4.Ornitz DM, Legeai-Mallet L. Achondroplasia: Development, pathogenesis, and therapy. Dev 

Dyn. 2017 Apr;246(4):291-309. [PMC free article] [PubMed] 

https://pubmed.ncbi.nlm.nih.gov/18182313
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7057090/
https://pubmed.ncbi.nlm.nih.gov/31960617
https://pubmed.ncbi.nlm.nih.gov/2205623
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5354942/
https://pubmed.ncbi.nlm.nih.gov/27987249


JOURNAL OF CRITICAL REVIEWS 

ISSN- 2394-5125       VOL 10, ISSUE 07, 2023 
 

154 

5.Bechtold S, Roth J. Natural history of growth and body composition in juvenile idiopathic 

arthritis. Horm Res. 2009 Nov;72 Suppl 1:13-9. [PubMed] 

6.Vasseur F, Gower-Rousseau C, Vernier-Massouille G, Dupas JL, Merle V, Merlin B, 

Lerebours E, Savoye G, Salomez JL, Cortot A, Colombel JF, Turck D. Nutritional status and 

growth in pediatric Crohn's disease: a population-based study. Am J Gastroenterol. 2010 

Aug;105(8):1893-900. [PubMed] 

7.Allen DB. Growth suppression by glucocorticoid therapy. Endocrinol Metab Clin North Am. 

1996 Sep;25(3):699-717. [PubMed] 

8.Şıklar Z, Berberoğlu M. Syndromic disorders with short stature. J Clin Res Pediatr Endocrinol. 

2014;6(1):1-8. [PMC free article] [PubMed] 

9.Grimberg A, Feemster KA, Pati S, Ramos M, Grundmeier R, Cucchiara AJ, Stallings VA. 

Medically underserved girls receive less evaluation for short stature. Pediatrics. 2011 

Apr;127(4):696-702. [PMC free article] [PubMed] 

10. Pérez-Ríos M, Santiago-Pérez MI, Malvar A, Hervada X. [Prevalence of malnutrition in 

Spanish schoolchildren]. An Pediatr (Engl Ed). 2019 Apr;90(4):259-260. [PubMed] 

11.Kerrigan JR, Rogol AD. The impact of gonadal steroid hormone action on growth hormone 

secretion during childhood and adolescence. Endocr Rev. 1992 May;13(2):281-98. [PubMed] 

12.Nilsson O, Weise M, Landman EB, Meyers JL, Barnes KM, Baron J. Evidence that estrogen 

hastens epiphyseal fusion and cessation of longitudinal bone growth by irreversibly depleting 

the number of resting zone progenitor cells in female rabbits. Endocrinology. 2014 

Aug;155(8):2892-9. [PMC free article] [PubMed] 

13.Sederquist B, Fernandez-Vojvodich P, Zaman F, Sävendahl L. Recent research on the 

growth plate: Impact of inflammatory cytokines on longitudinal bone growth. J Mol Endocrinol. 

2014 Aug;53(1):T35-44. [PubMed] 

14.Munns CF, Glass IA, Flanagan S, Hayes M, Williams B, Berry M, Vickers D, O'Rourke P, 

Rao E, Rappold GA, Hyland VJ, Batch JA. Familial growth and skeletal features associated 

with SHOX haploinsufficiency. J Pediatr Endocrinol Metab. 2003 Sep;16(7):987-96. [PubMed] 

15.Pinchi V, De Luca F, Ricciardi F, Focardi M, Piredda V, Mazzeo E, Norelli GA. Skeletal age 

estimation for forensic purposes: A comparison of GP, TW2 and TW3 methods on an Italian 

sample. Forensic Sci Int. 2014 May;238:83-90. [PubMed] 

16.BAYLEY N, PINNEAU SR. Tables for predicting adult height from skeletal age: revised for 

use with the Greulich-Pyle hand standards. J Pediatr. 1952 Apr;40(4):423-41. [PubMed] 

17.Dahlberg PS, Mosdøl A, Ding KY, Bleka Ø, Rolseth V, Straumann GH, Skjerven‐Martinsen 

M, Delaveris GJM, Vist GE. Agreement Between Chronological Age and Bone Age Based on the 

Greulich and Pyle Atlas for Age Estimation: A Systematic Review [Internet]. Knowledge Centre 

for the Health Services at The Norwegian Institute of Public Health (NIPH); Oslo, Norway: Mar 

15, 2017. [PubMed] 

18.Cohen P, Rogol AD, Deal CL, Saenger P, Reiter EO, Ross JL, Chernausek SD, Savage MO, 

Wit JM., 2007 ISS Consensus Workshop participants. Consensus statement on the diagnosis 

and treatment of children with idiopathic short stature: a summary of the Growth Hormone 

https://pubmed.ncbi.nlm.nih.gov/19940490
https://pubmed.ncbi.nlm.nih.gov/20145606
https://pubmed.ncbi.nlm.nih.gov/8879994
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3986733/
https://pubmed.ncbi.nlm.nih.gov/24637303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3065076/
https://pubmed.ncbi.nlm.nih.gov/21422085
https://pubmed.ncbi.nlm.nih.gov/30503667
https://pubmed.ncbi.nlm.nih.gov/1618164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4098010/
https://pubmed.ncbi.nlm.nih.gov/24708243
https://pubmed.ncbi.nlm.nih.gov/24711646
https://pubmed.ncbi.nlm.nih.gov/14513875
https://pubmed.ncbi.nlm.nih.gov/24681971
https://pubmed.ncbi.nlm.nih.gov/14918032
https://pubmed.ncbi.nlm.nih.gov/29553681


JOURNAL OF CRITICAL REVIEWS 

ISSN- 2394-5125       VOL 10, ISSUE 07, 2023 
 

155 

Research Society, the Lawson Wilkins Pediatric Endocrine Society, and the European Society 

for Paediatric Endocrinology Workshop. J Clin Endocrinol Metab. 2008 Nov;93(11):4210-7. 

[PubMed] 

19.Toumba M, Albanese A, Azcona C, Stanhope R. Effect of long-term growth hormone 

treatment on final height of children with Russell-Silver syndrome. Horm Res Paediatr. 

2010;74(3):212-7. [PubMed] 

20.Quitmann JH, Bullinger M, Sommer R, Rohenkohl AC, Bernardino Da Silva NM. 

Associations between Psychological Problems and Quality of Life in Pediatric Short Stature 

from Patients' and Parents' Perspectives. PLoS One. 2016;11(4):e0153953. [PMC free article] 

[PubMed] 

 

 

 

https://pubmed.ncbi.nlm.nih.gov/18782877
https://pubmed.ncbi.nlm.nih.gov/20424422
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4838264/
https://pubmed.ncbi.nlm.nih.gov/27097033

