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ABSTRACT
Squamous Cell Carcinoma (SCC) is the second most common type of skin cancer following basal cell carcinoma 
(BCC). Risk factors for the development of SCC include exposure to ultraviolet light and trauma such as penetrating 
wounds. In the Southwest United States, cacti are abundant and can cause minor to serious injury if their spines 
puncture skin. In this case study, we report an interesting case of the development of well-differentiated squamous 
cell keratoacanthoma 5 years following a saguaro cactus spine puncture wound.
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Introduction
In the Southwest United States, cacti are abundant. Cacti plants 
can cause minor to serious injury if their spines puncture skin. 
Most often, cacti injuries result in minimal mechanical injury. 
However, removal can be difficult and if spines are left in the skin 
or time to presentation is prolonged, there is increased risk for 
more serious infection and clinical complications. There is limited 
literature reporting the frequency and microbiology of infection 
following cactus puncture wounds. There is even less literature 
on the transformation of cactus spine injuries into malignancies 
such as squamous cell cancer (SCC), the second most common 
form of skin cancer after basal cell carcinoma (BCC). We report 
an interesting case of the development of well-differentiated 
squamous cell keratoacanthoma 5 years following a saguaro cactus 
spine puncture wound.

Case Presentation
An 79-year-old female with a history of atrial fibrillation and 
hypercholesterolemia on with a statin and Eliquis presented in 
September of 2023 with two erythematous adjacent nodules 
behind her left occipital scalp. The patient stated that she has 
had these nodules for over five years after an incident of falling 
backwards on a saguaro cactus. The nodules were growing in size 

and tender which prompted her to come into the office. Up until a 
month prior to seeing our patient, the patient was asymptomatic. 
Upon exam, two erythematous adjacent nodules were warm and 
tender to touch. 

Biopsy was performed in the office and confirmed well 
differentiated squamous cell carcinoma, keratoacanthoma type. 
Culture and sensitivity testing was performed prior to biopsy. 
Culture demonstrated Staphylococcus aureus growth and 
sensitivity was present to most antibiotics with the exception of 
resistance to penicillin. Patient was started on Bactrim and given 
mupirocin which helped in reducing erythema but the nodules 
were still present. As a result, Mohs surgery was performed and 
the patient is doing well with no nodule recurrence.

Figure 1: Histology demonstrating crateriform squamous proliferation 
with surrounding chronic inflammation.
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Figure 2: Patient’s skin wound upon removal of thorn.

Figure 3: Thorn dislodged from patient’s scalp.

Discussion
Squamous cell carcinoma (SCC) is the second most common 
type of skin cancer following basal cell carcinoma (BCC). 
Precursor lesions to SCC include actinic keratosis and risk factors 
for development of SCC include exposure to ultraviolet light. 
Keratoacanthoma is a variant of squamous cell carcinoma most 
often occurring in older patients on skin exposed to ultraviolet 
radiation, chemical carcinogens, immunosuppression, genetic 
predisposition, viruses (HPV), and recent surgery or trauma [1,2]. 
One case report discusses the presentation of keratoacanthoma 
weeks post an intradermal thorn injury on the nasal tip [1].

There is limited literature available reporting the frequency 
and microbiology of infections due to thorn-related injury. A 
retrospective review by Simmons et al. studied thorn-associated 
injuries in Arizona due to cactus, agave, rose, bougainvillea, palm, 
and mesquite thorns. The type of plant thorn associated with 

each injury was documented, but no correlation with a specific 
microorganism was reported [3]. Out of 1327 thorn-associated 
injuries, 58 (4.4%) of patients were cultured and only 37 in that 
subgroup (64%) had positive findings with 5 having polymicrobial 
infection [3]. While Staphylococcus aureus and coagulase-negative 
Staphylococcus species were the most common organisms, 
Nocardia, Streptococcus, gram-negative bacteria, Aspergillus, 
Paecilomyces lilacinus and Candida were also cultured [3]. Despite 
the majority of case reports discussing Pantoea agglomerans 
in association with thorn-related infections, no infections were 
found to be due to Pantoea agglomerans, Sporothrix schenckii, or 
Coccidioides [3]. Clinical manifestations of infections due to thorn 
injuries include granulomas, cysts, osteomyelitis, septic arthritis, 
pseudotumors, hemangiomas, non-healing plaques, necrotizing 
fasciitis and soft tissue sarcomas [4-9].

Cactus spine puncture sites are typically aseptic. Although the rate of 
associated infection with cactus spine injury is low, Mycobacterium 
marinum, Staphlyococcus aureus, and Clostridium tenani have 
been associated with cactus spine infection [3,10]. Alternaria and 
Enterobacter agglomerans have been found on cactus spines and 
lesions resulting from cactus thorns [11]. Nocardia and atypical 
mycobacterial infections have also been cultured following cactus 
puncture wounds. Infections due to cactus spine injury have 
resulted in granulomatous reactions, dermatitis, and have even 
mimicked fungal infections [12-19].

Despite sparce literature on various thorn-induced skin cancer, a 
small number of case reports have discussed the transformation 
of various thorn and splinter-induced injury to malignancy. 
A palm oil-thorn puncture wound has been associated with a 
case of squamous cell cancer seven years following repeated 
irritation of the affected forearm in a patient with a history of 
Marjolin ulcers [20]. Another case report discusses squamous 
cell carcinoma insidiously presenting as a fungal infection in a 
immunocompromised patient presenting with a 3-month story of 
a non-healing wound following a rose thorn injury [21]. A patient 
with squamous cell carcinoma that spread from the thumb to the 
small finger through the flexor tendon sheath presented after 10-
year history of pain and intermittent drainage from below the right 
thumbnail following a wood splinter injury [22]. 

Transformation of cacti-spine specific injury into malignancy, 
albeit uncommon, has been documented. One such case entails 
carcinoma cuniculatum, a rare variant of squamous cell carcinoma, 
following a minor injury with a cactus spine [23]. The patient 
with an unremarkable past medical history presented with a 
1-year history of a low-growing lesion in the right thenar region 
with bone and lymph node involvement [23]. These instances 
of malignant transformation highlight the importance of timely 
medical intervention, proper imaging, and adequate biopsy of 
suspicious lesions that imitate benign lesions.

Early diagnosis and timely medical care is crucial in preventing 
clinical complications. A delay in receiving medical attention 
can increase the likelihood of developing extensive clinical 
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complications such as skin changes, destruction of bone, and 
secondary infections due to chronic irritation and trauma to the 
skin from retained foreign bodies [3,12]. Tenosynovitis, septic 
arthritis, cellulitis, tendonitis, necrotizing fasciitis, and myositis 
have been documented as consequences of thorn-injury infection 
[3,4-9,11]. Literature also discusses hemangiomas, pseudotumors, 
cysts, and vascular abnormalities that have resulted from thorn 
puncture wounds [3,4-9,24]. Proper biopsy techniques are 
necessary to accurately diagnose malignancies that may mimic 
infectious etiologies such as squamous cell carcinoma presenting 
a fungal infection [21].

Conclusion
Although thorn injuries are common, they carry the potential 
to develop into deeper-seeded infections and in some cases 
malignancies if left untreated as a result of trauma to the skin. In 
this case, our patient’s thorn injury transformed into SCC due to 
chronic skin irritation. Thus, early removal of retained foreign 
bodies may prevent malignant transformation [12]. Lesions 
may mimic benign etiologies so early and proper biopsy is vital 
to a proper diagnosis and necessary treatment. Early clinical 
presentation and proper medical assessment may also prevent 
additional complications. 

References
1.	 Pattee SF, Silvis NG. Keratoacanthoma developing in sites 

of previous trauma: a report of two cases and review of the 
literature. J Am Acad Dermatol. 2003; 48: S35-38. 

2.	 Zito PM, Scharf R. Keratoacanthoma. Treasure Island (FL): 
StatPearls Publishing; 2023 Jan. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK499931/

3.	 Simmons SC, Budavari AI, Kusne S, et al. Culture-Proven 
Thorn-Associated Infections in Arizona: 10-Year Experience 
at Mayo Clinic. Open Forum Infect Dis. 2017; 4: ofx017. 

4.	 Ezomike U, Ituen M, Ekpemo S. Unusual presentation of 
foreign body in the thigh - a case report. J West Afr Coll Surg. 
2011; 1: 53-59. 

5.	 Bouchti ElI, Essi AF, Abkari I, et al. Foreign body granuloma: 
a diagnosis not to forget. Case Rep Orthop. 2012; 2012: 
439836.

6.	 Iwatsu T, Miyaji M. Phaeomycotic Cyst A Case With a Lesion 
Containing a Wooden Splinter. Arch Dermatol. 1984; 120: 
1209-1211.

7.	 Mamo AV, Hill MK, Weintraub G. Nonhealing Violaceous 
Plaque of the Hand Following a Splinter Injury. Cutis. 2022; 
109: E9-E11. 

8.	 Matthew AK, Clark KB, Bryanna DV, et al.  Osteomyelitis and 
septic arthritis from rare pathogen leclercia adecarboxylata: A 
case study. Foot &amp; Ankle Surgery: Techniques, Reports 
&amp; Cases. 2021; 1: 100024.

9.	 Swischuk LE, Jorgenson F, Jorgenson A, et al. Wooden splinter 
induced "pseudotumors" and "osteomyelitis-like lesions" of 
bone and soft tissue. Am J Roentgenol Radium Ther Nucl 
Med. 1974; 122: 176-179. 

10.	 Dieter RA Jr, Whitehouse LR, Gulliver R. Cactus Spine 
Wounds: A Case Report and Short Review of the Literature. 
Wounds. 2017; 29: E18-E21. 

11.	 Doctoroff A, Vidimos AT, Taylor JS. Cactus skin injuries. 
Cutis. 2000; 65: 290-292. 

12.	 Suárez A, Freeman S, Puls L, et al. Unusual presentation of 
cactus spines in the flank of an elderly man: a case report. J 
Med Case Rep. 2010; 4: 152.

13.	 Ruini C, von Braunmühl T, Ruzicka T, et al. Granulomatous 
reaction after cholla cactus spine injury. Cutis. 2020; 105: 
143-145; E2. 

14.	 Bezerra GH, Honório MLP, Costa VLDC, et al. Mycobacterium 
marinum infection simulating chromomycosis: a case report. 
Rev Inst Med Trop Sao Paulo. 2020; 27: 62:e95. 

15.	 Schreiber MM, Shapiro SI, Berry CZ. Cactus granulomas of 
the skin. An allergic phenomenon. Arch Dermatol. 1971; 104: 
374-379. 

16.	 Suárez A, Freeman S, Puls L, et al. Unusual presentation of 
cactus spines in the flank of an elderly man: a case report. J 
Med Case Rep. 2010; 4: 152. 

17.	 Winer LH, Zeilenga RH. Cactus Granulomas of the Skin: 
Report of a Case. AMA Arch Derm. 1955; 72: 566-569. 

18.	 Goodheart HP, Huntley AC. Rash after visiting Tucson. 
Dermatol Online J. 2001; 7: 10. 

19.	 Herbert P Goodheart, Arthur C Huntley. Cactus Dermatitis. 
Dermatology Online Journal. 2001; 7: 10.

20.	 Qi Qi C, Ajit Singh V. Palm oil thorn-induced squamous cell 
carcinoma with underlying burns scar. BMJ Case Rep. 2012; 
2012: bcr2012006401. 

21.	 Brothers RP, Daveluy SD. Squamous cell carcinoma 
mimicking fungal infection. IDCases. 2016; 6: 72-73. 

22.	 Rauh MA, Duquin TR, McGrath BE, et al. Spread of squamous 
cell carcinoma from the thumb to the small finger via the 
flexor tendon sheaths. J Hand Surg Am. 2009; 34: 1709-1713. 

23.	 Feldmann R, Wruhs M, Peinhaupt T, et al. Carcinoma 
Cuniculatum of the Right Thenar Region with Bone 
Involvement and Lymph Node Metastases. Case Rep 
Dermatol. 2017; 9: 225-230. 

24.	 Alwani AI, Schwartz MR, Riddle BC, et al. Hemangioma of 
the male breast: Presentation after thorn injury. BJR Case Rep. 
2021; 7: 20200187.


