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	 Patient:	 Female, 10-year-old
	 Final Diagnosis:	 Rabson-Mendenhall syndrome
	 Symptoms:	 Bilateral leg pain and excessive hunger
	 Clinical Procedure:	 —
	 Specialty:	 Family Medicine

	 Objective:	 Rare disease
	 Background:	 Rabson-Mendenhall syndrome (RMS) is an extremely rare autosomal recessive disorder caused by pathogenic 

variants in the insulin receptor gene, leading to severe insulin resistance and compensatory hyperinsulinemia. 
Classical features include acanthosis nigricans, non-obese or underweight body habitus, hirsutism, dental ab-
normalities, dysmorphic features, and variable growth abnormalities. Early recognition may be difficult when 
the initial presentation is dominated by non-specific symptoms rather than classical metabolic complaints.

	 Case Report:	 A 10-year-old Saudi girl presented to a family medicine clinic with intermittent bilateral leg pain and excessive 
hunger, without polyuria or polydipsia. Examination revealed extensive acanthosis nigricans, moderate hirsut-
ism, deep voice, high-arched palate, and dental enamel defects. Laboratory evaluation showed severe hyperin-
sulinemia with insulin level of 3522.5 µU/mL, elevated HbA1c of 8.4% (68 mmol/mol), and biochemical hyper-
androgenism. Although RMS is classically associated with growth restriction, the patient was tall for age and 
had a family history of tall stature, requiring cautious interpretation of growth-related findings. Whole-exome 
sequencing confirmed a homozygous pathogenic insulin receptor variant (c.433C>T, p.Arg145Cys), establishing 
the diagnosis of RMS. Treatment included vitamin D supplementation, metformin, basal-bolus insulin therapy, 
dapagliflozin, home glucose monitoring, diabetes education, dietary counseling, and multidisciplinary follow-
up. Glycemic control remained suboptimal despite treatment intensification, reflecting the severe receptor-lev-
el insulin resistance associated with RMS.

	 Conclusions:	 In this patient, marked acanthosis nigricans, severe hyperinsulinemia, hyperglycemia, and hyperandrogenic fea-
tures supported evaluation for a genetic insulin resistance syndrome despite the absence of classical diabetic 
symptoms.
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Introduction

Rabson-Mendenhall syndrome (RMS) is an extremely rare au-
tosomal recessive disorder caused by pathogenic variants in 
the insulin receptor gene, leading to severe insulin resistance 
and hyperinsulinemia [1]. Patients with RMS typically present 
with growth abnormalities, including intrauterine and post-
natal growth restriction, along with insufficient subcutaneous 
fat, acanthosis nigricans, hirsutism, dysmorphic facial features, 
pineal hyperplasia, and premature or dysmorphic teeth [1-3]. 
However, early recognition may be challenging when the ini-
tial presentation is dominated by non-specific symptoms rath-
er than classical metabolic complaints. We report a pediat-
ric case of RMS initially presenting to a family medicine clinic 
with bilateral leg pain and excessive hunger, without polyuria 
or polydipsia. This case highlights the importance of consider-
ing severe genetic insulin resistance in children with acantho-
sis nigricans, hyperphagia, hyperandrogenic features, and un-
explained metabolic abnormalities, even when the presenting 
complaint appears unrelated to endocrine disease.

Case Report

A 10-year-old Saudi girl presented to the family medicine clin-
ic complaining of bilateral leg pain and excessive hunger. The 
presentation was clinically challenging because the initial 
complaint was musculoskeletal, while the associated histo-
ry and examination later suggested an underlying endocrine 
and metabolic disorder.

The patient, previously healthy with no known medical or sur-
gical conditions, presented with a sudden onset of bilateral 
leg pain that began 1 month prior to presentation. The pain 
was intermittent, lasting about 1 hour per episode, aggravat-
ed by movement, and relieved by rest. Her mother also report-
ed a long-standing history of excessive hunger and progres-
sive skin darkening, which had begun approximately 2 years 
earlier. There was no history of polyuria, polydipsia, sweating, 
palpitations, tremor, or menstrual periods. Additionally, there 
were no reported episodes of loss of consciousness, seizures, 
abnormal movements, nausea or vomiting, abdominal pain, 
or behavioral changes. There was no history of exposure to 
tobacco smoke or other health hazards.

Chronologically, progressive skin darkening and excessive hun-
ger were noticed approximately 2 years before presentation, 
whereas the bilateral leg pain began 1 month before the clin-
ic visit. The leg pain was the main reason for seeking medical 
care. During the same assessment, the combination of acan-
thosis nigricans, hirsutism, deep voice, dental enamel defects, 
hyperglycemia, and severe hyperinsulinemia prompted further 
endocrine and genetic evaluation.

Birth and Developmental History

The patient was born at full term via spontaneous vaginal de-
livery following an unremarkable pregnancy, with no history 
of polyhydramnios or oligohydramnios. Birth weight was 3 kg, 
and she was discharged in stable condition. Her developmen-
tal milestones were appropriate for her age.

Family History

The parents are non-consanguineous. She has 3 healthy broth-
ers, and there was 1 prior miscarriage. A family history of tall 
stature was noted in her brother and maternal uncles. There 
was no family history of early menarche, adrenal disorders, 
or similar presentations. However, there is a family history of 
developmental delay and learning disabilities, type 1 diabe-
tes mellitus, and malignancy (lymphoma).

Physical Examination

The patient was tall for her age, with a height of 159.3 cm 
(> 97th percentile) and a weight of 43.4 kg (body mass index 
[BMI] 17 kg/m2), with normal vital signs. Extensive generalized 
hyperpigmentation consistent with acanthosis nigricans was 
noted over the face, neck, axillae, cubital fossae, and inguinal 
regions with moderate hirsutism over the body. Her voice was 
deep. Mild coarse facial features were suspected but were not 
pronounced, with a high-arched palate. Dental examination 
revealed enamel defects. No abnormalities were observed in 
the nails, and there was no evidence of lipoatrophy.

Laboratory Investigations

Initial investigations were selected to evaluate the main clin-
ical possibilities raised by the presentation, including meta-
bolic disease, endocrine dysfunction, vitamin D deficiency, and 
severe insulin resistance. The initial laboratory investigations 
revealed significantly elevated serum insulin levels (3522.5 
µU/mL), indicating severe insulin resistance. Glycated hemo-
globin (HbA1c) was increased at 8.4%, consistent with chron-
ic hyperglycemia. The inappropriately normal C-peptide level 
(1.01 ng/mL) indicated that endogenous insulin synthesis was 
maintained in spite of hyperinsulinemia.

Endocrine profiling showed elevated estradiol (181 pmol/L) and 
testosterone (7.18 nmol/L), with normal luteinizing hormone 
and follicle-stimulating hormone (1.58 IU/L and 3.39 IU/L, re-
spectively). Dehydroepiandrosterone sulfate (DHEAS) was mild-
ly elevated at 1.79 µmol/L. Insulin-like growth factor 1 (IGF-1) 
was low (55.4 ng/mL), with a corresponding reduction in IGF-
binding protein 3 (1.120 g/L). Although RMS is classically as-
sociated with intrauterine or postnatal growth restriction, this 
patient was tall for her age and had a family history of tall 
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stature. Therefore, the low IGF-1 and IGF-binding protein 3 lev-
els were interpreted cautiously as possible biochemical evidence 
of growth-axis disturbance in the context of severe insulin re-
ceptor dysfunction, despite the patient’s tall stature and the 
absence of the short stature commonly associated with RMS.

Liver function tests were within normal limits (alanine amino-
transferase 19 U/L, aspartate aminotransferase 21 U/L, total 
bilirubin 11.1 µmol/L). Lipid profile was unremarkable, with to-
tal cholesterol of 4.3 mmol/L and triglycerides at 0.50 mmol/L. 
Serum 25-hydroxy vitamin D was low (18.0 ng/mL).

A pelvic ultrasound was performed to evaluate the abdominal 
and pelvic structures. The pelvic ultrasound showed bilateral 
kidney enlargement and echogenicity. These findings suggest-
ed possible medical renal disease and required clinical correla-
tion. Moreover, stable bilateral grade 1 hydronephrosis was also 
observed. Additionally, both ovaries were enlarged with multi-
ple small peripheral follicles, consistent with polycystic ovari-
an morphology, which may reflect an endocrine manifestation 
often associated with severe insulin resistance in genetic syn-
dromes. Aside from debris that warranted urinalysis correlation, 
no acute abnormalities were identified in the urinary bladder.

Several differential diagnoses were considered. Vitamin D de-
ficiency was considered because of the bilateral leg pain and 
low 25-hydroxy vitamin D level; however, it did not explain the 
severe hyperinsulinemia, hyperglycemia, acanthosis nigricans, 

hirsutism, and hyperandrogenism. Type 2 diabetes mellitus 
was also considered because of the elevated HbA1c, but the 
patient’s non-obese body habitus, markedly elevated insulin 
level, dental findings, and syndromic features suggested a ge-
netic form of severe insulin resistance. Rheumatologic or neu-
romuscular causes of leg pain were less likely because there 
was no joint swelling, morning stiffness, fever, weakness, ab-
normal movements, or neurological deficits. Therefore, genet-
ic testing was pursued to confirm the suspected diagnosis.

Based on the patient’s clinical presentation of severe insulin 
resistance and hyperandrogenism, a multidisciplinary team 
evaluation was undertaken involving pediatric endocrinology, 
clinical genetics, and dermatology. Considering the combina-
tion of clinical characteristics, a genetic form of insulin resis-
tance was suspected. Whole-exome sequencing confirmed a 
homozygous pathogenic variant in the insulin receptor gene 
(c.433C>T, p.Arg145Cys), establishing the diagnosis of RMS. 
Key clinical and laboratory findings are summarized in Table 1.

Treatment and Outcome

The patient was initially managed with a therapeutic dose of 
vitamin D supplementation and safety netting by a family med-
icine physician. Upon referral to pediatric endocrinology, she 
was started on metformin 500 mg orally twice daily, along-
side structured home blood glucose monitoring before meals 
(2 hours postprandially and at bedtime). Due to persistently 

Laboratory parameter Result Relationship to reference range Clinical significance

Serum insulin 3522.5 µU/mL Markedly elevated Severe hyperinsulinemia

HbA1c 8.4% Elevated (< 5.7%) Chronic hyperglycemia

C-peptide 1.01 ng/mL Within laboratory reference 
range

Preserved endogenous insulin 
secretion

Testosterone 7.18 nmol/L Elevated for age/sex Hyperandrogenism

DHEAS 1.79 µmol/L Mildly elevated Androgen excess

Estradiol 181 pmol/L Interpreted in clinical context Endocrine involvement

IGF-1 55.4 ng/mL Low Growth-axis disturbance

IGF-BP3 1.120 g/L Low Reduced IGF signaling

Vitamin D (25-OH) 18 ng/mL Low Vitamin D deficiency

Pelvic ultrasound PCOM + renal 
abnormalities

— PCOM + renal abnormalities

Whole-exome sequencing Insulin receptor gene 
mutation c.433C>T 
(p.Arg145Cys)

— RMS genetically confirmed

Table 1. Salient clinical and laboratory findings.

DHEAS, dehydroepiandrosterone sulfate; IGF, insulin-like growth factor; IGF-BP3, Insulin-Like Growth Factor Binding Protein 3; 
PCOM, polycystic ovarian morphology; RMS, Rabson-Mendenhall syndrome.
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elevated HbA1c, the metformin dose was titrated up to 1000 
mg twice daily. However, the patient experienced gastroin-
testinal side effects during metformin escalation, leading to a 
temporary dose reduction and gradual re-titration as tolerated.

As glycemic control remained inadequate, insulin therapy was 
introduced. She was initiated on a basal-bolus regimen with 
insulin degludec administered at bedtime and insulin aspart 
before meals, with doses adjusted based on weight and gly-
cemic trends. Over time, total daily insulin requirements in-
creased slightly. Despite this escalation, HbA1c remained ele-
vated, prompting the addition of dapagliflozin 5 mg once daily 
as an adjunct therapy. Throughout this period, diabetes edu-
cation, dietary counseling, lifestyle modifications, and ongoing 
support were provided at each clinical encounter.

Glycemic control remained suboptimal despite multiple adjust-
ments in oral medications and insulin dosing. HbA1c values 
showed persistent elevation with only modest improvement 

following treatment intensification. This clinical course reflects 
the intrinsic insulin resistance associated with RMS and the 
difficulty in achieving glycemic targets.

During follow-up, treatment was adjusted according to home 
glucose readings, HbA1c trends, medication tolerance, and 
the risk of adverse effects. Metformin escalation was limited 
by gastrointestinal intolerance, requiring temporary dose re-
duction and gradual re-titration. No severe treatment-related 
adverse events were documented during follow-up, but close 
monitoring was continued because of the complexity of treat-
ment in severe genetic insulin resistance.

Follow-up remains shared between family medicine and pediatric 
endocrinology. Her current regimen includes metformin 1000 mg 
twice daily, dapagliflozin 5 mg once daily, insulin degludec as bas-
al coverage, and insulin aspart with meals. Ongoing review focus-
es on glycemic trends, medication tolerance, renal findings, and 
diabetes education because long-term control remains difficult 

Time period in clinical course Clinical findings Treatment modification Clinical course / outcome

~ 2 years before presentation Progressive skin darkening 
and excessive hunger

No formal diagnosis 
established

Symptoms gradually 
progressed

1 month before clinic visit Intermittent bilateral leg and 
foot pain became prominent

Family sought medical care Clinical evaluation prompted 
by leg and foot pain

Initial family medicine 
assessment 

Acanthosis nigricans, 
hirsutism, deep voice, 
dental findings, severe 
hyperinsulinemia, and 
endocrine abnormalities 
identified

Laboratory investigations 
+ therapeutic vitamin D 
+ pediatric endocrinology 
referral

Metabolic/endocrine disorder 
suspected

Early endocrine and genetic 
evaluation (within weeks 
following initial assessment)

Severe insulin resistance and 
hyperandrogenic features 
persisted

Multidisciplinary assessment 
involving endocrinology, 
genetics, and dermatology

Genetic insulin resistance 
suspected

Early endocrine follow-
up, 1 month after initial 
assessment

Persistent hyperglycemia and 
elevated HbA1c

Metformin 500 mg twice 
daily initiated

Glycemic management 
started

Follow-up at approximately 
8 months after initial 
assessment

HbA1c remained elevated Metformin titrated to 
1000 mg twice daily

Gastrointestinal intolerance 
required dose adjustment 
and re-titration

Follow-up at approximately 
15 months after initial 
assessment

Persistent severe insulin 
resistance and inadequate 
glycemic control

Basal-bolus insulin therapy 
(insulin degludec + insulin 
aspart)

Limited glycemic 
improvement despite 
escalation

Long-term follow-up, 
approximately 2 years after 
initial assessment

Persistent suboptimal 
glycemic control 

Dapagliflozin 5 mg once daily 
added

Continued close monitoring 
and treatment intensification

Most recent documented 
follow-up, approximately 3 
years after initial assessment

Persistent severe insulin 
resistance

Metformin 1000 mg twice 
daily + insulin degludec 
+ insulin aspart 
+ dapagliflozin 5 mg

Ongoing multidisciplinary 
follow-up through family 
medicine and pediatric 
endocrinology

Table 2. Chronological timeline of clinical course and treatment.
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in severe genetic insulin resistance. The chronological clinical 
course and treatment progression are summarized in Table 2.

Discussion

RMS is part of the spectrum of inherited insulin receptor dis-
orders caused by pathogenic variants in the insulin receptor 
gene, which is located on chromosome 19 and encodes the 
insulin receptor involved in insulin binding and downstream 
signaling [4,5]. Different insulin receptor gene mutations have 
previously been described in patients with severe insulin resis-
tance [6,7]. Earlier reports described familial insulin-resistant 
diabetes with multiple somatic anomalies and pineal hyper-
plasia [8]. Impaired insulin receptor signaling leads to severe 
insulin resistance, compensatory hyperinsulinemia, hyperglyce-
mia, acanthosis nigricans, and endocrine manifestations such 
as hyperandrogenism [1,7,9]. Classical clinical features include 
non-obese or underweight body habitus, acanthosis nigricans, 
hirsutism, dental abnormalities, dysmorphic features, and vari-
able growth abnormalities [1-3,9].

The patient had several recognized features of RMS, includ-
ing severe hyperinsulinemia, acanthosis nigricans, hirsutism, 
deep voice, dental enamel defects, hyperglycemia, and a ho-
mozygous pathogenic insulin receptor variant. The notewor-
thy aspect of this case is therefore the initial presentation in 
a family medicine clinic, where bilateral leg pain and exces-
sive hunger were the main complaints, and classical diabet-
ic symptoms, such as polyuria and polydipsia, were absent.

The leg pain deserves comment because musculoskeletal symp-
toms are not prominent in most descriptions of RMS. One previ-
ously published case reported joint pain and generalized weak-
ness in a patient with RMS [10]. This observation does not prove 
that leg pain was directly caused by RMS, but it supports con-
sidering musculoskeletal discomfort as a possible under-recog-
nized feature in some patients with severe insulin resistance syn-
dromes. In the present patient, vitamin D deficiency may have 
contributed to the leg pain; however, the coexistence of exten-
sive acanthosis nigricans, hyperphagia, hyperandrogenism, se-
vere hyperinsulinemia, and non-obese body habitus prompted 
evaluation for an underlying genetic insulin resistance syndrome.

Although RMS is commonly associated with intrauterine or 
postnatal growth restriction, our patient was tall for her age 
and had a family history of tall stature. This finding does not 
exclude RMS, as height may be influenced by familial growth 
pattern and phenotypic variability. The low IGF-1 and IGF-
binding protein 3 levels were therefore interpreted as possible 
biochemical evidence of growth-axis disturbance in the context 
of insulin receptor dysfunction, rather than interpreting the 
patient’s tall stature as a direct contradiction to the diagnosis.

Management of RMS remains challenging because there are 
no standardized curative treatments or randomized controlled 
trials for this rare condition [9,11]. Treatment is mainly sup-
portive and aims to improve glycemic control, reduce meta-
bolic complications, and provide long-term multidisciplinary 
surveillance. In this patient, metformin was used to improve 
insulin sensitivity, while basal-bolus insulin was added because 
of persistent hyperglycemia. Insulin therapy may have limit-
ed effectiveness in RMS because the primary defect is at the 
insulin receptor level. Dapagliflozin was added as adjunctive 
therapy to improve glycemic control through an insulin-inde-
pendent mechanism. This should be interpreted as an individ-
ualized treatment adjustment rather than a novel or pioneer-
ing therapeutic strategy.

Several practical points can be drawn from this case. Severe 
genetic insulin resistance should be considered in non-obese 
children with marked acanthosis nigricans, hyperinsulinemia, 
hyperglycemia, and hyperandrogenic features, even when 
the initial complaint is non-specific. Musculoskeletal com-
plaints may delay recognition if they are interpreted in isola-
tion. Genetic testing is useful when the clinical and biochem-
ical phenotype suggests severe insulin receptor dysfunction. 
Finally, multidisciplinary follow-up is important because glyce-
mic control may remain suboptimal despite metformin, insulin, 
adjunctive therapy, diabetes education, and lifestyle counseling.

Conclusions

RMS is an extremely rare genetic insulin resistance syndrome 
with a recognizable but variable phenotype. In our patient, the 
first point of care was a family medicine clinic, and the pre-
senting concerns were bilateral leg pain and excessive hunger 
rather than polyuria or polydipsia. The diagnosis was support-
ed by severe acanthosis nigricans, hyperinsulinemia, hypergly-
cemia, hyperandrogenism, dental abnormalities, and confirma-
tion of a pathogenic insulin receptor variant. The persistent 
elevation of HbA1c despite metformin, basal-bolus insulin, 
dapagliflozin, lifestyle counseling, and close follow-up illus-
trates the difficulty of glycemic control in receptor-level insu-
lin resistance. Future studies are needed to determine wheth-
er musculoskeletal complaints are under-recognized in RMS 
and to assess emerging treatment options for severe insulin 
receptor disorders.
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Ethical Approval/IRB Approval

Approved by the KAIMRC Institutional Review Board (IRB), 
Protocol No. NRR25/006/4.

Consent to Participate/Patient Consent

Written guardian consent was not obtained because patient 
consent was waived by the KAIMRC Institutional Review Board, 
as the case report contains no patient identifiers and all data 
were fully anonymized. The IRB waiver was obtained before 
submission under Protocol No. NRR25/006/4. Patient con-
sent, including guardian consent, was waived by the KAIMRC 
Institutional Review Board because the case report contains 
no patient identifiers and all data were fully anonymized.
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