
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 November 26; 8(22): 5496-5834

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I November 26, 2020 Volume 8 Issue 22

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 22 November 26, 2020

EDITORIAL

Is Dynesys dynamic stabilization system superior to posterior lumbar fusion in the treatment of lumbar 
degenerative diseases?

5496

Peng BG, Gao CH

MINIREVIEWS

COVID-19: A review of what radiologists need to know5501

Tang L, Wang Y, Zhang Y, Zhang XY, Zeng XC, Song B

Holistic care model of time-sharing management for severe and critical COVID-19 patients5513

Yang B, Gao Y, Kang K, Li J, Wang L, Wang H, Bi Y, Dai QQ, Zhao MY, Yu KJ

ORIGINAL ARTICLE

Case Control Study

Bioequivalence of two esomeprazole magnesium enteric-coated formulations in healthy Chinese subjects5518

Liu ZZ, Ren Q, Zhou YN, Yang HM

Osteoprotegerin, interleukin and hepatocyte growth factor for prediction of diabetesand hypertension in 
the third trimester of pregnancy

5529

Huang SJ, Wang HW, Wu HF, Wei QY, Luo S, Xu L, Guan HQ

Retrospective Study

High serum lactate dehydrogenase and dyspnea: Positive predictors of adverse outcome in critical 
COVID-19 patients in Yichang

5535

Lv XT, Zhu YP, Cheng AG, Jin YX, Ding HB, Wang CY, Zhang SY, Chen GP, Chen QQ, Liu QC

Risk factors analysis of prognosis of adult acute severe myocarditis5547

Zhang Q, Zhao R

Sonographic features of umbilical vein recanalization for a Rex shunt on cavernous transformation of 
portal vein in children 

5555

Zhang YQ, Wang Q, Wu M, Li Y, Wei XL, Zhang FX, Li Y, Shao GR, Xiao J

Clinical Trials Study

Gemcitabine plus concurrent irreversible electroporation vs gemcitabine alone for locally advanced 
pancreatic cancer

5564

Ma YY, Leng Y, Xing YL, Li HM, Chen JB, Niu LZ



WJCC https://www.wjgnet.com II November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Observational Study

No significant association between dipeptidyl peptidase-4 inhibitors and adverse outcomes of COVID-195576

Zhou JH, Wu B, Wang WX, Lei F, Cheng X, Qin JJ, Cai JJ, Zhang X, Zhou F, Liu YM, Li HM, Zhu LH, She Z, Zhang X, 
Yang J, Li HL

META-ANALYSIS

Interobserver agreement for contrast-enhanced ultrasound of liver imaging reporting and data system: A 
systematic review and meta-analysis

5589

Li J, Chen M, Wang ZJ, Li SG, Jiang M, Shi L, Cao CL, Sang T, Cui XW, Dietrich CF

CASE REPORT

CLAG-M chemotherapy followed by umbilical cord blood stem cell transplantation for primary refractory 
acute myeloid leukaemia in a child: A case report

5603

Huang J, Yang XY, Rong LC, Xue Y, Zhu J, Fang YJ

Multiple schwannomas with pseudoglandular element synchronously occurring under the tongue: A case 
report

5611

Chen YL, He DQ, Yang HX, Dou Y

Primary myelofibrosis with concurrent CALR and MPL mutations: A case report5618

Zhou FP, Wang CC, Du HP, Cao SB, Zhang J

Endometrial stromal sarcoma extending to the pulmonary artery: A rare case report5625

Fan JK, Tang GC, Yang H

Malignant acanthosis nigricans with Leser–Trélat sign and tripe palms: A case report5632

Wang N, Yu PJ, Liu ZL, Zhu SM, Zhang CW

Gastric plexiform fibromyxoma: A case report5639

Pei JY, Tan B, Liu P, Cao GH, Wang ZS, Qu LL

Rectoseminal vesicle fistula after radical surgery for rectal cancer: Four case reports and a literature review5645

Xia ZX, Cong JC, Zhang H

Azacitidine decreases reactive oxygen species production in peripheral white blood cells: A case report5657

Hasunuma H, Shimizu N, Yokota H, Tatsuno I

Oral granuloma in a pediatric patient with chronic graft-versus-host disease: A case report5663

Uesugi A, Tsushima F, Kodama M, Kuroshima T, Sakurai J, Harada H

Intrahepatic biliary cystadenoma: A case report 5670

Xu RM, Li XR, Liu LH, Zheng WQ, Zhou H, Wang XC

Gene diagnosis of infantile neurofibromatosis type I: A case report5678

Li MZ, Yuan L, Zhuo ZQ



WJCC https://www.wjgnet.com III November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Localized amyloidosis affecting the lacrimal sac managed by endoscopic surgery: A case report5684

Song X, Yang J, Lai Y, Zhou J, Wang J, Sun X, Wang D

Endoscopic resection of benign esophageal schwannoma: Three case reports and review of literature5690

Li B, Wang X, Zou WL, Yu SX, Chen Y, Xu HW

Bouveret syndrome masquerading as a gastric mass-unmasked with endoscopic luminal laser lithotripsy: 
A case report

5701

Parvataneni S, Khara HS, Diehl DL

Nonhypertensive male with multiple paragangliomas of the heart and neck: A case report5707

Wang Q, Huang ZY, Ge JB, Shu XH

Completed atrioventricular block induced by atrial septal defect occluder unfolding: A case report5715

He C, Zhou Y, Tang SS, Luo LH, Feng K

Clinical characteristics of adult-type annular pancreas: A case report 5722

Yi D, Ding XB, Dong SS, Shao C, Zhao LJ

Port-site metastasis of unsuspected gallbladder carcinoma with ossification after laparoscopic 
cholecystectomy: A case report

5729

Gao KJ, Yan ZL, Yu Y, Guo LQ, Hang C, Yang JB, Zhang MC

Gonadal dysgenesis in Turner syndrome with Y-chromosome mosaicism: Two case reports5737

Leng XF, Lei K, Li Y, Tian F, Yao Q, Zheng QM, Chen ZH

Gastric mixed adenoma-neuroendocrine tumor: A case report5744

Kohno S, Aoki H, Kato M, Ogawa M, Yoshida K

Sebaceous lymphadenocarcinoma of the parotid gland: A case report5751

Hao FY, Wang YL, Li SM, Xue LF

Misdiagnosis of ligamentoid fibromatosis of the small mesenteric: A case report5758

Xu K, Zhao Q, Liu J, Zhou D, Chen YL, Zhu X, Su M, Huang K, Du W, Zhao H

Intraoperative care of elderly patients with COVID-19 undergoing double lung transplantation: Two case 
reports

5765

Wu Q, Wang Y, Chen HQ, Pan H

Amelioration of cognitive impairment following growth hormone replacement therapy: A case report and 
review of literature

5773

Liu JT, Su PH

Early colon cancer with enteropathy-associated T-cell lymphoma involving the whole gastrointestinal 
tract: A case report

5781

Zhang MY, Min CC, Fu WW, Liu H, Yin XY, Zhang CP, Tian ZB, Li XY



WJCC https://www.wjgnet.com IX November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Bleeding of two lumbar arteries caused by one puncture following percutaneous nephrolithotomy: A case 
report

5790

Liu Q, Yang C, Lin K, Yang D

Hemorrhagic fever with renal syndrome complicated with aortic dissection: A case report5795

Qiu FQ, Li CC, Zhou JY

Robot-assisted laparoscopic pyeloureterostomy for ureteropelvic junction rupture sustained in a traffic 
accident: A case report

5802

Kim SH, Kim WB, Kim JH, Lee SW

Large leiomyoma of lower esophagus diagnosed by endoscopic ultrasonography–fine needle aspiration: A 
case report

5809

Rao M, Meng QQ, Gao PJ

Endoscopic reduction of colocolonic intussusception due to metastatic malignant melanoma: A case report5816

Kasuga K, Sakamoto T, Takamaru H, Sekiguchi M, Yamada M, Yamazaki N, Hashimoto T, Uraoka T, Saito Y

Usefulness of ultrasonography to assess the response to steroidal therapy for the rare case of type 2b 
immunoglobulin G4-related sclerosing cholangitis without pancreatitis: A case report

5821

Tanaka Y, Kamimura K, Nakamura R, Ohkoshi-Yamada M, Koseki Y, Mizusawa T, Ikarashi S, Hayashi K, Sato H, Sakamaki 
A, Yokoyama J, Terai S

LETTER TO THE EDITOR

Is positivity for hepatitis C virus antibody predictive of lower risk of death in COVID-19 patients with 
cirrhosis?

5831

Mangia A, Cenderello G, Verucchi G, Ciancio A, Fontana A, Piazzolla V, Minerva N, Squillante MM, Copetti M



WJCC https://www.wjgnet.com X November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

ABOUT COVER

Peer-reviewer of World Journal of Clinical Cases, Dr. Galiatsatos Aristidis is an Associate Professor, Department of 
Biomedical Sciences, Division of Dental Technology, University of West Attica. After graduating from the Faculty 
of Dentistry of University of Thessaloniki in 1988, he completed his PhD in the Dental Prosthodontics Department 
of Athens University in 1996. From 1988 to 2005, he continued his professional training in the University of Athens 
as a Research Fellow in Prosthodontics. During the 1998-1999 academic year, he was hired as a paid research 
scientist in the same subject area. In 2009, he rose to Assistant and then Associate Professor in the University of 
West Attica. From September 2019, he has served as Director of the Division of Dental Technology. (L-Editor: 
Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 journals in 
medicine, general and internal; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Liu; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Semimonthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 26, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 5773 November 26, 2020 Volume 8 Issue 22

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 November 26; 8(22): 5773-5780

DOI: 10.12998/wjcc.v8.i22.5773 ISSN 2307-8960 (online)

CASE REPORT

Amelioration of cognitive impairment following growth hormone 
replacement therapy: A case report and review of literature

Jung-Tung Liu, Pen-Hua Su

ORCID number: Jung-Tung Liu 0000-
0003-1260-0022; Pen-Hua Su 0000-
0001-6627-9364.

Author contributions: Liu JT was 
the neurosurgeon of the patient. 
Both the authors collected the 
patients’ clinical data, reviewed the 
literature, drafted and revised the 
manuscript, and approved the final 
version to be submitted.

Informed consent statement: 
Written informed consent was 
obtained from the patient before 
the publication of this report and 
accompanying images.

Conflict-of-interest statement: The 
authors declare that they have no 
conflicts of interest.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 
Checklist (2016).

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 

Jung-Tung Liu, Department of Neurosurgery, Chung Shan Medical University Hospital, 
Taichung 40201, Taiwan

Jung-Tung Liu, Pen-Hua Su, Department of School of Medicine, Chung-Shan Medical 
University, Taichung 40201, Taiwan

Pen-Hua Su, Department of Pediatrics and Genetics, Chung Shan Medical University Hospital, 
Taichung 40201, Taiwan

Corresponding author: Pen-Hua Su, MD, PhD, Professor, Department of Pediatrics and 
Genetics, Chung Shan Medical University Hospital, No. 110 Section 1, Jianguo North Road, 
South District, Taichung 40201, Taiwan. jen@csh.org.tw

Abstract
BACKGROUND 
Stroke is one of the leading causes of death and disability worldwide. In patients 
suffering from strokes and other acute brain injuries, the prevalence of pituitary 
dysfunction is high, and growth hormone deficiency is commonly found. 
Previous studies have demonstrated that administration of recombinant human 
growth hormone provides adult growth hormone deficiency (AGHD) patients 
with beneficial effects such as improving body compositions and quality of life. 
Nevertheless, other physiological benefits of growth hormone substitution are still 
controversial and inconclusive.

CASE SUMMARY 
A female with a history of hypertension suffered intracranial hemorrhage, 
intraventricular hemorrhage, and hydrocephalus at 56 years of age. Her mobility, 
fluency of speech, and mentality were impaired ever since the event occurred. 
After five years, the 61-year-old patient was further diagnosed with AGHD and 
received six-month growth hormone replacement therapy (GHRT). After six 
months of GHRT, the patient’s body composition was improved. A substantial 
improvement in Mini-Mental State Examination score was also observed, 
accompanying with ameliorations in mobility, fluency of speech, and mentality.

CONCLUSION 
In addition to improvements in body composition, GHRT for AGHD may provide 
further beneficial effects in patients with cognitive or motor impairments due to 
intracerebral hemorrhage.
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Core Tip: We present a case report of a female patient suffered nontraumatic 
intracerebral hemorrhage and was diagnosed with adult growth hormone deficiency 
five years later. Unexpected improvements in cognitive function, fluency of speech, 
and mobility were observed after six months of growth hormone replacement therapy, 
suggesting that growth hormone replacement therapy may provide further beneficial 
effects in adult growth hormone deficiency patients with cognitive or motor 
impairments due to intracerebral hemorrhage.

Citation: Liu JT, Su PH. Amelioration of cognitive impairment following growth hormone 
replacement therapy: A case report and review of literature. World J Clin Cases 2020; 8(22): 
5773-5780
URL: https://www.wjgnet.com/2307-8960/full/v8/i22/5773.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i22.5773

INTRODUCTION
Stroke remained one of the leading causes of death throughout the world and was 
among the top ten diseases contributing to years lived with disability in 2010[1]. The 
long-term disability caused by stroke results in immense health and economic 
burdens. As a subtype of stroke, nontraumatic intracerebral hemorrhage (ICH) 
accounts for around 10% of all strokes, with hypertension being the most significant 
risk factor[2]. The long-term neurologic sequelae of stroke can result in significant 
impacts on the patients’ cognitive function, motor performance, and quality of life.

Growth hormone (GH) plays a crucial role in regulating physiological and 
metabolic status in adults. Development of neuropsychiatric-cognitive, cardiovascular, 
neuromuscular, metabolic, and skeletal problems can be observed in adult patients 
with growth hormone deficiency[3]. While it is known that pituitary tumors, 
craniopharyngioma, and idiopathic GHD are major causes of adult growth hormone 
deficiency (AGHD)[4,5], increased number of studies have shown that stroke and other 
acute brain injuries[6], including traumatic brain injury (TBI) and subarachnoid 
hemorrhage, are among the etiologies of AGHD[3,7].

GH replacement therapy (GHRT) has been in clinical use for three decades[8] and has 
been reported to normalize AGHD-related signs and symptoms, including depression, 
anxiety, fatigue, lack of strength, and altered body composition[3]. Benefits such as 
improved voluntary physical activity and quality of life[9,10], increased lean body mass, 
reduced fat mass[11,12], and improved lipid profile[13] have been demonstrated in patients 
receiving GHRT. Nevertheless, other than improvements in body composition, the 
beneficial effects of GHRT in AGHD patients are mainly inconclusive. Moreover, 
studies regarding GHRT for patients suffering from ICH are scarce. Herein, we report 
a female patient who was diagnosed with AGHD five years after the event of ICH 
occurred. It is encouraging that her cognitive function, fluency of speech, and mobility 
drastically improved after six months of GHRT. The results of body composition, 
serum insulin-like growth factor-1 (IGF-1) level, and lipid profiles were also presented.

CASE PRESENTATION
Chief complaints
In late 2017, a 61-year-old female patient visited the clinic for regular follow-up. The 
patient’s consciousness was clear, but with dullness and impaired cognitive function.

History of present illness
In 2013, the patient was brought to the emergency department after losing control of 
her bike because of sudden-onset right-sided limb weakness. The physical 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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examination revealed a glasgow coma scale (GCS) of nine (E3M5V1). Brain computed 
tomography showed left putaminal intracranial hemorrhage, intraventricular 
hemorrhage, and hydrocephalus. Following surgical interventions, the patient (GCS of 
14 [E4M6V4]) was discharged and transferred to another hospital for rehabilitation. In 
the following four years, the patient continuously received intensive rehabilitation 
therapy. Although her deep tendon reflex increased during follow-up, the patient’s 
right-sided hemiparesis remained and continuously affected her right dominant side.

History of past illness
The patient had a history of hypertension and hyperglyceridemia.

Physical examination
The patient’s physical examination revealed no remarkable findings.

Laboratory examinations
The glucagon stimulation test showed a significantly reduced GH (< 3 μg/L).

FINAL DIAGNOSIS
The patient was diagnosed with GHD, as examined with the glucagon stimulation test.

TREATMENT
In early 2018, the patient started a 6-mo GHRT. Subcutaneous administration of 
recombinant human growth hormones (rhGH) was initiated at a daily dose of 0.3 mg 
through an electronic injection device. During the 6-mo treatment period, the dose was 
increased stepwise to 1.0 mg/d (Figure 1A). According to the data retrieved from the 
electronic device, the patient received a full 100% of the recommended dosage. Her 
serum IGF-1 level gradually increased in response to rhGH administration 
(Figure 1A). No undesirable adverse effects were observed during the treatment 
period.

OUTCOME AND FOLLOW-UP
In line with the previous studies, the results of dual-energy X-ray absorptiometry 
showed that GHRT substantially improved her body composition, as lean body mass 
increased from 37.5 to 40.5 kg and fat mass reduced from 28.6 to 24.8 kg (Table 1 and 
Figure 1B). The percentage of body fat also decreased from 43.3% to 38.0% (Table 1). 
The lipid profile during the 6-mo treatment period is displayed in Figure 1A.

Before starting GHRT, the patient could not stand up, walk, or turn her body 
around without assistance due to right-sided limb weakness. She scored 14 on the GCS 
and 16 on the Mini-Mental State Examination (MMSE), accompanied by symptoms of 
disorientation, incoherent speech, and difficulty in making full sentences. 
Nevertheless, after six months of treatment, the patient was able to stand up and walk 
without any help. She could also turn her body around in approximately 6 s. At the 
end of treatment, the patient had a GCS of 15 and an MMSE of 22; the latter suggested 
a substantial improvement in cognitive function. Although the pentagon copying tasks 
were both scored zero before and after 6-mo GHRT, the right-hand tremor 
significantly improved posttreatment (Figure 2). Her speech was much more fluent, 
with good and positive responses to physicians’ and her family’s talk.

DISCUSSION
In the present report, a female patient who suffered ICH was diagnosed with AGHD 
five years later. Improvements in cognitive function, fluency of speech, and mobility 
were observed after six months of rhGH treatment. To the best of our knowledge, 
there is no case report presenting the effects of GHRT on physiological functions in 
patients with AGHD caused by ICH.

The beneficial effects of GHRT on body compositions are well established in 
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Table 1 Body compositions

Pretreatment Posttreatment Change from pretreatment

Lean body mass (kg) 37.5 40.5 +3.0

Fat mass (kg) 28.6 24.8 -3.8

Fat (%) 43.3 38.0 -5.3

Weight (kg) 68.0 67.0 -1.0

BMI (kg/m2) 29.0 28.6 -0.4

Fat mass/Height2 12.2 10.6 -1.6

Lean/Height2 15.2 16.5 +1.3

Est. VAT mass (g) 796 630 -136

Est. VAT volume (cm3) 861 681 -180

Est. VAT area (cm2) 165 131 -34

BMI: Body mass index; Est. VAT: Estimated visceral adipose tissue.

randomized controlled trials[14]. A mean increase of 2-5.5 kg in lean body mass and a 
mean reduction of 4-6 kg in fat mass has been shown in previous literature[14]. With 
respect to serum lipid profile, Florakis et al[15] found that significant reductions in total 
and low-density lipoprotein-cholesterol (LDL-C) levels were observed at 6 mo of GH 
treatment, whereas an increment in high-density lipoprotein-cholesterol (HDL-C) level 
became evident at 18 mo and no significant changes were observed for triglycerides 
(TG) at all time points. Another study conducted by Feldt-Rasmussen et al[13] also 
reported that serum total cholesterol (TC) and LDL-C reduced significantly upon 12-
mo GH treatment, and no significant alterations in HDL-C or TG were seen. In line 
with previous studies, the patient in this report showed that treatment of GH resulted 
in an increase in lean body mass, a reduction in fat mass, and slight declines in TC and 
LDL-C. Nevertheless, a gradual decrease in HDL-C and fluctuations in TG were noted 
during the 6-month treatment period. Because the patient had a medical history of 
hyperglyceridemia, it is not clear whether the HDL-C and TG levels were also affected 
by the patient’s comorbidity.

The literature concerning the prevalence of pituitary dysfunction or GHD following 
stroke is scarce. According to a prospective study conducted by Bondanelli et al[16], 
30.3% and 35.4% of the patients were found to have GHD at 1-3 mo and 12-15 mo after 
an ischemic stroke, respectively. A recent study reported that 7 out of 13 patients 
fulfilling the criteria of GHD when tested within a week post-stroke[17]. Apart from the 
studies related to stroke, accumulating studies have also suggested that both TBI and 
subarachnoid hemorrhage are conditions at high risk of acquired GHD[18]. Impaired 
pituitary function was found in about one-fifth of patients after TBI, and in 5%-8% 
GHD was identified[19,20]. Although the association between GHD and nontraumatic 
ICH is still unclear, it would be expected that patients with nontraumatic ICH were 
also at risk of developing GHD. Owing to the lack of routine examination of pituitary 
hormones for patients who experienced cerebrovascular events, GHD may be 
unrecognized, and the patients remained unaware of their conditions unless further 
clinical manifestations appear months or years later. Thus, the incidence or prevalence 
of GHD due to cerebrovascular events could be largely underestimated.

Cognitive impairment is among the complaints reported by patients with GHD, 
particularly memory difficulties[21,22]. In addition, GHD was also associated with 
attention and verbal memory disorders after TBI[23]. The impact of GHRT on cognitive 
functions has been assessed with various performance tests but with inconsistent 
results. While some studies indicated that administration of GH help recovery of 
cognitive functions, as examined by means like verbal memory tests or 
neuroimaging[24-26], significant changes were not found in several other studies[27,28]. In 
our case, the patient’s cognitive impairment was evaluated with MMSE before and 
after a 6-mo GH treatment. A difference of 6 points was observed between the two 
evaluations. The results are consistent with Devesa et al[29]’ report that cognitive 
impairments were mitigated following GHRT in patients with GHD caused by TBI, as 
reflected by improvements in MMSE scores[29]. These findings suggest that GHRT may 
provide beneficial effects for AGHD patients with cognitive impairments.
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Figure 1 Body composition and serum markers. A: The values of insulin-like growth factor-1 (upper) and lipid profiles (lower) were examined every month 
since the initiation of recombinant human growth hormones treatment; B: The patient’s body composition was assessed using dual-energy X-ray absorptiometry 
before and after growth hormone replacement therapy. HDL-C: High-density lipoprotein-cholesterol; IGF-1: Insulin-like growth factor-1; LDL-C: Low-density 
lipoprotein-cholesterol; TC: Total cholesterol; TG: Triglycerides total cholesterol.

Motor improvements have been previously revealed in patients receiving growth 
hormone treatment. In a series of TBI cases, the administration of growth hormone 
was initiated 2.5 mo to 11 years after TBI. Motor improvements were found in months 
after commencing the treatment as assessed with Functional ambulation categories 
and Tinetti balance and gait tests in both GHD and non-GHD patients[29]. In our case, 
the patient received GHRT five years after ICH and was able to stand up and walk 
without assistance following the treatment. In addition to the neurotrophic effects of 
GH[30], the improved body composition and enhanced muscle strength may also 
contribute to the patient’s motivation to leave her bed.

During the entire 6-month treatment period, IGF-1 Levels were checked every 
month to monitor the patient’s response to dose changes over time. The IGF-1 
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Figure 2 Pentagon copying test. The Mini-Mental State Examination was conducted before and after 6-mo growth hormone replacement therapy. The drawings 
show the patient’s performance in copying the two overlapping pentagons.

concentration increased from 178 ng/mL before the treatment to 390 ng/mL at the end 
of treatment. In healthy female Chinese adults aged 60-64 years, the 2.5 and 97.5 
percentile values for serum IGF-1 are 46.5 and 210.4, respectively[31]. Because no 
unfavorable side effects were shown and the improvements in mobility and 
neurological symptoms emerged, the dosage of rhGH at 1 mg/d (a dosage within the 
recommended range of locally approved prescribing information) was maintained 
with close monitoring for the last two months, and the treatment was planned to be 
stopped afterward. The case showed a substantial improvement in MMSE while 
having an elevated IGF-1 Level. Low serum IGF-1 Levels were reported to be 
independently associated with unfavorable functional outcome and death in patients 
with ischemic stroke[32]. Nevertheless, the association between IGF-1 and cognitive 
performance is still controversial. In elderly subjects, it was previously shown that 
circulating IGF-I may be positively associated with certain cognitive functions[33,34], 
despite that an inverse relationship between IGF-1 Level and cognitive performance 
was also reported[35]. Thus, whether IGF-1 was positively related to cognitive function 
requires future studies for further elucidation.

CONCLUSION
Although it is not known whether the ameliorations in cognition or motor 
performance could be directly attributable to GH treatment for the present case, the 
improvements following GHRT is prominent and encouraging, suggesting cognitive 
and motor impairments of ICH patients may be partially reversed by growth hormone 
treatment. Current evidence regarding the beneficial effects of GHRT on cognitive and 
motor function remains limited. Without severe loss of neurological function, the 
effects may be too subtle to be detected in the general AGHD patients. Therefore, to 
further confirm whether GH treatment can reverse cognitive deterioration and 
neurological sequelae cerebrovascular events, randomized controlled studies in the 
cohorts of ICH or TBI are needed.
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