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Abstract

Herpetic geometric glossitis is a unique morphologic
variant of HSV (herpes simplex virus) type 1 infection
on the dorsum of the tongue that presents as an
extremely painful linear central lingual fissure with a
branched pattern. in the center of the tongue; there
is a branched pattern of fissures that extend
bilaterally from the central linear fissure. Herpetic
geometric glossitis has been reported in 11 patients;
8 of these individuals were immunocompromised.
Medical conditions and immunosuppressive
medication treatment (7 patients) or only medical
disorders (3 patients) or neither (1 patient) were
present. HSV type 1 infection was diagnosed by viral
culture in (7 patients), Tzanck preparation (2 patients)
or clinically (2 patients). Mucocutaneous HSV
infection at non-lingual locations--including the lips,
labial mucosa, face and chest--were observed in 5
patients. All patients’ symptoms and lesions
responded to treatment with oral antiviral therapy:
acyclovir (9 patients), famciclovir (1 patient) or
valacyclovir (1 patient). The lingual pain and dorsal
tongue fissures completely resolved completely
within two to 14 days. In summary, herpetic
geometric glossitis is a unique HSV type 1 infection,
usually in immunocompromised patients, that
occurs on the dorsal tongue and responds
completely after treatment with orally administered
antiviral therapy.

Keywords: branched, fissure, herpes, herpetic, geometric,
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Introduction

Mucutaneous manifestations of herpes simple virus
(HSV) infection, particularly in immunocompetent
individuals, typically present with characteristic
clinical lesions. The morphology of the skin and/or
mucosal lesions usually appears as small,
erythematous-based vesicles; eventually these
primary lesions evolve into erosions or superficial
ulcers and subsequently develop into dried eschars
that are eventually are desquamated. However, in an
immunosuppressed patient, the appearance of an
HSV infectious lesion can be variable [1-4].

Herpetic geometric glossitis (HGG) is a unique
morphologic manifestations of HSV type 1 infectious
lesions most commonly—but not exclusively—
occurring in immunocompromised patients. The
history and the morphologic features of HGG are
reviewed. In addition, the differential diagnosis of
this variant of HSV infection is summarized [5-82].

Discussion

Herpetic geometric glossitis is a distinctive lingual
presentation of HSV infection. The exquisitely tender
dorsal tongue classically presents with acquired
branching fissures. The clinical manifestations of
HGG completely resolve after treatment with orally
administered antiviral therapy [5,7-11,13-15].

History

The history of HGG is summarized in Table 1 [5-15].
The first patients with HGG were seen by the
Dermatology Consultation Service at Columbia-
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Presbyterian Medical Center in New York between
1989 and 1992. All the individuals were HIV-positive
and immunocompromised. The unique presentation
of HSV infection observed on the tongues of the
three men and two women had not previously been
described. In 1993, the investigators reported their
observation as a brief report in the New England
Journal of Medicine and introduced the
nomenclature for this atypical HSV infection variant
which included the etiology (herpetic for HSV), the
morphology  (geometric to  highlight the
characteristic branching pattern), and the affected
site (glossitis to emphasize the involvement of the
tongue): HGG [5].

The next year, in 1994, a pair of letters-to-the-editor
were published. The researchers elucidated that this
pattern of HSV infection on the tongue was similar in
appearance to the dendrite associated with HSV
infection of the corneal epithelium. All concurred
that, based on the similarity in morphology of the
HSV infection at both mucous membranes, a
common underlying mechanism of pathogenesis
likely accounted for both HGG and corneal HSV
dendrites [6,7].

In 1995, two additional immunosuppressed patients
with HGG were reported. They included a man who
was a solid organ transplant recipient and an HIV-
positive woman [8]. Two years later, in 1997, HGG
was described in a boy who had acute myelogenous
leukemia [9].

More recently, HGG has been observed in
immunocompetent individuals. In 2009, it was
described in a woman with viral pneumonia [10].
Subsequently, in 2019, it was noted in an
immunocompetent man with bronchiectasis and
pneumonia after treatment with prednisolone was
initiated [13]. Another immunocompetent woman
with HGG was also reported in 2022 [15].

The medical literature also contains two
immunocompromised patients who were reported
to have HGG; however, careful evaluation of the
papers demonstrated that they did not fulfill the
clinical criteria for the diagnosis. The first patient was
a man with acute myelogenous leukemia and
ulcers—not fissures—on his tongue [11]. The second

patient was an HIV-positive man with AIDS who had
a constitution—and not acquired—fissured tongue
with HSV infection lesions that appeared as plaques
on his tongue [14].

The current paper is a clinical review of atypical
presentations of mucocutaneous HSV infection. A
comprehensive assessment of the reported patients
with HGG has been performed. In addition, to
acknowledge the contribution of the first author—
Marc E Grossman MD—on the original HGG
manuscript, this paper also supports the suggestion
that HGG be referred to as Grossman’s geometric
glossitis, especially since alliteration is a helpful
memory aid in remembering unique conditions [12].

Epidemiology

The characteristics of the 11 patients with HGG are
presented in Table 2 [5,7-11,13-15]. They ranged in
age from 15to 59 years (median, 37 years). The 6 men
ranged in age from 15 to 52 years (median, 39 years)
and the five women ranged in age from 27 to 59
years (median, 34 years).

The patients were either Causcasian (6 patients) or
Hispanic (3 patients). Three men were Caucasian and
two men were Hispanic. Three women were
Caucasian and one woman were Hispanic. The race
was not provided for the other patients.

Medical diseases

Ten patients with HGG had one or more medical
diseases. = Human  immunodeficiency  virus
seropositivity was the most common condition:
three men and three women. Infection—either
pneumonia (3 patients) or cryptococcosis (1 patient)
or progressive multifocal leukoencephalopathy (1
patient) was also frequently observed. Some of the
patients had a disease that result in the host
becoming immunocompromised (such as acute
myelogenous leukemia) or conditions that required
acute or chronic treatment with immunosuppressive
medications (such as bronchitis or pneumonitis or
solid organ transplant recipient or systemic lupus
erythematosus), [5,7-11,13-15].

Immunosuppressive treatment

Eight patients were receiving treatment with one or
more immunosuppressive agents. A systemic
corticosteroid was being used in 6 patients. The man
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who had a cardiac transplant was also receiving
azathioprine and cyclosporine. The 15-year-old boy,
who had leukemia, was receiving chemotherapy
with multiple antineoplastic drugs [5,7-11,13-15].

Immunocompromised patients

Herpetic geometric glossitis, in 1993, was initially
observed in 5 HIV-infected patients [5]. A subsequent
report noted HGG in another human
immunodeficiency virus infected woman and a
medication-induced immunosuppressed man who
was a cardiac transplant patient [8]. Thereafter, it
occurred in  another immunocompromised
individual—a boy with acute myelogenous leukemia
who was receiving multiple chemotherapy agents
[9].

However, in 2009, HGG was described in an
immunocompetent woman who had viral
pneumonitis [10]. A decade later, HGG was reported
in a man with bronchiectasis and pneumonia who
was not immunosuppressed; however, his tongue
lesions appeared after starting prednisolone [13].
Eventually a third patient—a 30-year-old woman
with no medical conditions who was not receiving
any immunosuppressive treatment—was also
observed to have HGG [15].

Clinical presentation

The appearance of HGG in the originally described 5
patients was identical. The surface of tongue was
smooth and bright red. Extremely tender fissures
were present on the tongue’s dorsal surface. A
prominent painful long longitudinal fissure was
noted in the center of the tongue and multiple
tender shorter fissures extended from the central
fissure, in a branching pattern, toward the lateral
sides of the tongue (Figure 1), [5].

Several of the subsequent patients with HGG had
similar appearing tongues [7-10,15]. However, in
addition to geometric shaped erosions, one man’s
tongue also had painful fissured plaques. All of his
lesions regressed after he was treated with antiviral
therapy [13].

Importantly, the fissures on the tongue were
acquired and not constitutional. The fissures were
not present prior to the HSV infection and they
resolved after treatment with antiviral treatment.

Therefore, the acquired tongue lesions of an
immunocompetent patient who had a constitutional
and persistent fissured tongue—particularly, the
new onset of herpes simplex virus-induced
vegetative plaques that resolved after he was
treatment with acyclovir—did not fulfill the criteria
for HGG [14].

Tongue lesions in immunosuppressed individuals
can be unique in appearance. Specifically, herpes
simplex virus infection of the tongue in
immunocompromised hosts can present as nodules
or ulcers; in addition, they may have a concurrent
bacterial infection [83-85]. Hence, the HSV-
associated tongue lesions of an immunosuppressed
man with acute myelogenous leukemia that
appeared as painful ulcers on the tongue and palate

Figure 1. Herpetic geometric glossitis. Clinical presentation of
herpetic geometric glossitis as painful linear fissure with a
branched pattern on the dorsum of the tongue. A 27-year-old
human immunodeficiency virus seropositive Hispanic woman,
with a history of intravenous drug use, was hospitalized for a
severe allergic reaction to trimethoprim-sulfamethoxazole with
an associated pneumonitis which presented as acute respiratory
decompensation on the third day of hospitalization; intravenous
pentamidine and corticosteroids were started. She developed an
extremely painful 5cm-long longitudinal fissure, with several
tender smaller linear fissures branching from the central fissure,
on the dorsal tongue on the sixth day of hospitalization. After the
viral culture of the tongue fissure grew herpes simplex virus type 1,
oral acyclovir (at a dose of 200 milligrams, 5 times day, for 10 days)
was started; the pentamidine was stopped and the systemic
corticosteroids were tapered. The pain had completely resolved
and the fissures had almost healed after 10 days of acyclovir
therapy. (From Marc E Grossman, Amy W Stevens, and Philip R
Cohen. Brief report: herpetic geometric glossitis. New England
Journal of Medicine, 1993;329:1859-1860. Copyright 1993
Massachusetts Medical Society. Reprinted with permission [5].)
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and improved after famciclovir therapy did not fulfill
the criteria for HGG [11].

Fissured tongue has also been referred to as
cerebriform tongue, grooved tongue, plicated
tongue, and scrotal tongue. It can occur
idiopathically as a normal variant in individuals of all
ages [10,38,40-47]. However, there is an extensive
differential diagnosis of tongue fissures (Box 1), [5,7-
10,13,15-82].

Diagnosis of herpes simplex virus infection
Objective evidence was provided to confirm the
diagnosis of herpes simplex virus infection in 9
patients with HGG; this included either a positive
Tzanck preparation for multinucleated epithelial
giant cells (2 patients) or a positive viral culture (7
patients). All viral cultures demonstrated herpes
simplex virus type 1. The diagnosis of HGG was
established subjectively in two patients; this was
based not only on the clinical presentation of the
tongue lesions, but also the favorable response of
the symptoms and fissures to oral antiviral therapy
[5,7-11,13-15].

Herpes simplex virus infection sites

The tongue was the only affected site of HSV
infection in six of the HGG patients. However, four
patients had concurrent typical-appearing lesions of
HSV infection on their lips. One patient also had
herpetic lesions on his chest and face [5,7-11,13-15].

Treatment
Oral antiviral agents with activity against HSV
infection (such as acyclovir, famciclovir, and

valacyclovir) is the treatment of choice for HGG [5,7-
11,13-15]. Standard doses of the drugs are effective
in both immunocompetent or immunosuppressed
patients. However, one patient—the boy with acute
myelogenous leukemia—required triple the regular
dose of acyclovir to achieve resolution of his HGG [9].

Response to therapy

All patients responded favorably to oral antiviral
treatment. Tongue pain began to improve as early as
36 hours after initiating therapy; the pain had
completely resolved in two to 14 days (median, 5
days). The lingual fissures also had healed within two
to 14 days (median, 10 days), [5,7-11,13-15].

Conclusion

Herpetic geometric glossitis is a distinctive
manifestation of HSV type 1 infection on the dorsal
tongue. It characteristically presents as an extremely
painful longitudinal fissure in the center of the
tongue; there is a branched pattern of fissures that
extend bilaterally from the central linear fissure.
Herpetic geometric glossitis was initially described in
1993; to date, 11 patients with HGG have been
reported: 6 men and 5 women. Eight patients were
immunocompromised. Indeed, concurrent or prior
medical conditions and  treatment  with
immunosuppressive agents were present in 7
patients; three patients only had one or more
medical disorders and one patient had neither
coexisting health problems or immunosuppressive
medication treatment. Viral culture confirmed HSV
type 1 infection in 7 patients; Tzanck preparation was
positive for multinucleated giant cells in two patients
and the diagnosis was based on not only the clinical
appearance but also the resolution of all symptoms
and lesions after treatment with antiviral therapy in
two patients. Additional sites of mucocutaneous HSV
infection were observed in 5 patients: lip alone (3
patients), lip and labial mucosa (1 patient), and face
and chest (1 patient). All the patients’ symptoms and
lesions responded to treatment with oral antiviral
therapy: acyclovir (9 patients), famciclovir (1 patient)
or valacyclovir (1 patient). The lingual pain improved
as early as 36 hours after initiating antiviral therapy;
it resolved completely within two to 14 days
(median, 5 days). Within two to 14 days (median, 10
days) after starting antiviral therapy, there was
complete healing of the dorsal tongue fissures. In
summary, HHG is a unique presentation of HSV type1
infection that most commonly occurs on the dorsal
tongue of immunocompromised patients and
responds promptly and completely after initiation
and adequate treatment with orally administered
antiviral therapy such as acyclovir, famciclovir, or
valacyclovir.
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Table 1. History of reported cases of herpetic geometric glossitis®.

Author

(Year) Comment Ref
Grossman A.case s.eries of five immunocompromised HIV-po§itive pa.tients gthl.ree men and.two women) whose HSV-

otal. 1 infection presented as extremely tender, linear ﬁssu.re with a st.lcklng ggometrlc p.attern. on t.he dorsum [5]
(1993) of the tongue. The researchers introduced the herpetic geometric glossitis to describe this unique

presentation of HSV infection of the tongue.

A letter-to-the-editor commenting that the longitudinal, crossed, or branched geometric patterns of HGG
Lam, Lam are similar in morphology to the dendrite—the characteristic, HSV infection-induced, branching pattern
(1994) of the corneal epithelium. The authors speculated that the pathogenesis of HGG and corneal HSV
dendrites had a common underlying mechanism.

The response to the letter-to-the-editor which included a succinct table that compared the characteristics

(6]

gr)gsirr]\’wan of HGG and dendritic keratitis. The r.esearchers concurred that based upon the similar Ie§ion m'orphology 7]
(1994) of HGG and corneal HSV dendrites, it was reasonable to postulate that the mucosal manifestations of HSV
infection at both sites had a common underlying mechanism.
Cohen et Two case reports of HGG in immunocompromised patients: a male cardiac transplant recipient and an
HIV-positive woman. The features of these two individuals and the previously described five HGG patients | [8]
al. (1995) . . g . . ' .
are summarized and the differential diagnosis of linear tongue fissures is presented.
. A case report of an immunocompromised HIV-seronegative boy with AML who developed HHG while on
Theriault, - . . . . ) ) ; .
Cohen rgcewmg oral acyclovir for an upper |Ip.HS.V-1' infection-related ulcer; his HSV |nfect|o.n-relate'd painful [9]
(1997) fissured tongue completely resolved within five days after the dosage of oral acyclovir was tripled from
200 milligrams five times daily to 600 milligrams five times daily.
Mirowski, A case report of HHG occurring in an immunocompetent woman with viral pneumonia. The investigators
Goddard emphasize that HHG is not restricted to only immunosuppressed patients but can also occur in [10]
(2009) immunocompetent individuals.
A case reported as HHG in an immunocompromised man with AML; his “painful ulcers on the tongue and
Pereira et palate” were resistant to acyclovir (325mg three times daily for 17 days). However, there was marked
; . . S . : ) [11]
al. (2010) improvement without recurrence after subsequent treatment with famciclovir (500mg twice daily for five
days). The morphology of the clinical tongue lesions (ulcers) does not fulfill the criteria for HHG.
Cohen The initial paragraph in the discussion section of this case report and review highlights the features of [12]
(2015) HHG and refers to this unique manifestation of herpes simplex virus as Grossman’s geometric glossitis.
Altunisik, A case report of HHG in a man with bronchiectasis and pneumonia after initiating treatment with
Toplu etal. | systemic prednisolone. The lesions were not only geometric shaped erosions, but also fissured and [13]
(2019) painful plaques; all lesions regressed after 14 days of valacyclovir.
Rocha- A case reported as HHG presenting as “vegetative plaques...on a constitutional fissured tongue” in an
Mendez HIV-infected man with AIDS. He was treated with acyclovir (400mg very eight hours for ten days);
sl symptoms resolved in 48 hours and there was complete remission within six days. The morphology of the | [14]
(2021) clinical tongue lesions (vegetative plaques) does not fulfill the criteria for HHG and the fissured tongue in
HHG is acquired—not constitutional.
::T:)gr::z_t al A case report of HGG in an immunocompetent woman. The investigators emphasize that HHG should be [15]
" | considered in all patients with painful glossitis.
(2022)
Clinical review of atypical presentations of mucocutaneous HSV infection. As a tribute to the first author
Cohen of the original paper regarding this unique morphologic variant of HSV on the tongue and since CR
(2024) alliteration aids in remembering conditions, it might be reasonable that HGG be referred to as Grossman's

geometric glossitis.
aThe cases reported by Pereira et al. [11] and Rocha-Mendez et al. [14] do not fulfill the morphologic criteria of HGG.

CR, current report; HGG, herpetic geometric glossitis; HIV, human immunodeficiency virus; HSV, herpes simplex virus; HSV-1, herpes simplex virus
type 1; Ref, reference; &, and.
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Table 2. Characteristics of patients with herpetic geometric glossitis®.

Medical diseases Dx of HSVI  Other Response
ITx HSV Sero HSVIsites Txment to txment
1 g AML VC+ Li PO Acy: Resolved within 9]
M DCTER HSV-1 P 600mg 5x daily 5 days
5 a7 HIV+, T-SA VC+ None PO Acy: D;i?]'_ [5],
P Corticosteroids HSV-1 200mg 5x daily pain = c4
F fissure ah
3 ég Crypto, HIV+ VC+ Li PO Acy: D2, pain- [5],
" None HSV-1 P 200mg 5xdaily | D12, LLhealed | C1
30 None TzPrep+ Llp. PO Acy: D10, pain- & LL
4 NS labial 400mg [15]
None NDet ; healed
F mucosa 3x daily
34 DILS, HIV+ Clinical PO Acy: D2, pain- L7,
> Ca Prednisone NDet None 200mg 5x dail More txment, (81,
F 9 Y LLhealed )
; 37 HIV+,PCP,SLE VCs None PO Acy: D12, fissure [5],
Mp Prednisone HSV-1 200mg 5x daily healed Q2
7 ﬁp 'Ig;nDcI:;:D? Vet None PO Acy: Is_l);:wgfoms [>),
M None HSV-1 200mg 5x daily resolved 3
8 ?:2 LIV P, Yo None PO Acy: ?%Lljcf(ms 51,
Dexamethasone HSV-1 200mg 5x daily ymp C5
F healed
>0 Bronch, Pneum Clinical PO Val D14, all LL
9 NS : None 1000mg . [13]
Prednisolone NDet . improved
M 2x daily
52 Pain and 7]
10 Ca CVA, SOTR, AZA, CYA VC+ Chest PO Acy: fissures [8],
M Prednisone HSV-1 Face 200mg 5x daily completely C1,
resolved
59 CAD, ED, HL, LH,0P, ToPrept PO Fam: 36 hours,
11 Ca Pneum, PUD, TD, UC zrrep Lip 250mg pain decreased [10]
NDet . .
F None 2x daily D5, pain-

aTwo individuals reported to have herpetic geometric glossitis were not included in this table of bonified cases since the morphology of the
patient’s HSV infection tongue lesions was not consistent with that of herpetic geometric glossitis [11,14].
A, age in years; Acy, acyclovir; ah, almost healed; AZA, azathioprine; Bronch, bronchiectasis; C, case; Ca, Caucasian; CAD, coronary artery disease;
Crypto, cryptococcal meningitis; CVA, cerebrovascular accident; CYA, cyclosporin a; D, day; DCTER, decadron, 6-thioguanine, cytarabine,
etoposide, and daunomycin; Dx, diagnosis; ED, esophageal dysmotility; F, female; Fam, famciclovir; HIV, human immunodeficiency virus; HL,
hyperlipidemia; Hp, Hispanic; HSV, herpes simplex virus; HSV-1, herpes simplex virus-type 1; HSVI, herpes simplex virus infection; IC,
immunocompromised; ITx, immunosuppressive treatment; LH, labial herpes (recurrent); LL, lingual lesions; M, male; MD, medical diseases; mg,
milligrams; NDet, not determined; NS, not stated; OP, osteoporosis; PCP, Pneumocystis carinii pneumonia; PML, progressive multifocal
leukoencephalopathy (with cortical blindness); Pneum, pneumonia; PO, oral; Pred, prednisone; PUD, peptic ulcer disease; R, race, Refs, references;
S, sex; Sero, serotype; SLE, systemic lupus erythematosus (with nephritis); SOTR, solid organ (heart) transplant recipient; TD, thyroid disease (with
multinodular goiter); T-SA, trimethoprim-sulfamethoxazole allergy with pneumonitis; Txment, treatment; TzPrep, Tzanck preparation; UC,

ulcerative colitis; Val, valacyclovir; VG, viral culture; X, times; +, positive; -, negative; &, and
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Box 1. Differential diagnosis of tongue fissures®.

Autoimmune diseases

Discoid lupus erythematosus [16]

Myasthenia gravis [17]

Pemphigus vegetans [18,19]

Sjogren syndrome [20,21]

Systemic lupus erythematosus [22]

Cutaneous conditions

Acquired (paraneoplastic) hypertrichosis lanuginose [23,24]
Erythrokeratoderma (symmetric progressive), [25]
Follicular atrophoderma [26]

Folliculitis spinulosa decalvans [27]

Psoriasis [28,29]

Infectious diseases

COVID-19 [30,31]

Herpes simplex virus [5,7-10,13,15]
Leprosy [32-34]

Syphilis (tertiary), [35]

Metabolic disorders
Acromegaly [36]
Diabetes [37-39]

Normal variant
Children [40,41]
Elderly [42,43]
Idiopathic [10,44,45]
Men [38,46,47]

Older individuals [47]

Other

Familial [36,48]

Pregnancy [49]

Scrotal glans penis [50]
Vitamin deficiencies [46,51]

Syndromes

Chromosome 11 disorder [52]
Ectrodactyly-ectodermal dysplasia and clefting syndrome [53]
Gingiva fibromatosis syndrome [54]
Goldenhar syndrome® [55]

Hyper-IgE syndrome [56]

Interdigit hyperkeratosis syndromec [57]
Job syndrome [58]

Levic syndrome? [59]

3-M syndrome [60]

Melkersson-Rosenthal syndrome [61,62]
Moebius syndrome [63]

Pachyonychia congenita [64]

PPP1R21 syndrome® [65]

PTEN hamartoma tumor syndrome' [66,67]
Rabinow syndrome [68]

Rapp-Hodgkin syndrome [69]

Touraine Solente Gole syndrome [70]

Trisomy 219[71,72]

Trisomy 46 [52]
Waardenburg syndrome [73]
William syndrome" [74]

Systemic conditions
Asthma [75]

Crohns disease [76]
Gastritis [77,78]
Hypertension [39]
Pernicious anemia [51]

Tobacco

Smoking [47]
Smokeless tobacco [38]
Transplant patients

Liver transplant candidates [79,80]
Renal transplant recipients [81]

Trauma
Dentures [82]
Not otherwise specified [8]

A tongue that has fissures have been referred to as cerebriform
tongue, fissured tongue (lingua fissurata), grooved tongue, plicated
tongue (lingua plicata), and scrotal tongue.

bThis syndrome is also referred to as oculo-auriculo-vertebral
syndrome.

‘This syndrome includes symmetric interdigitate hyperkeratosis of
the hands, scrotal tongue, and highly arched palate.

This syndrome is also referred to as ophthalmoplegia-intellectual
disability-lingua scrotalis syndrome.

¢This syndrome includes neurodevelopmental disorder with
hypotonia, facial dyspmorphism, brain abnormalities, and fissured
tongue.

fThis also includes Cowden syndrome.

9This syndrome is also referred to as Down syndrome.

"This syndrome is also referred to as elf facies syndrome.

COVID-19, coronavirus disease 2019; IgE, immunoglobulin E;
PPP1R21, protein phosphatase one regulatory subunit 21; PTEN,
phosphatase and tensin homolog;

-10-






