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Background: Squamous cell carcinoma (SCC) arising in a sacrococcygeal pilonidal
sinus is rare, with cases of metastatic disease being even rarer. Among published
cases, almost none have reported on systemic treatment.

Objective: This disease has a poorer prognosis than other forms of cutaneous
SCC; therefore, our objective is to shed some light on the treatment of
metastatic disease.

Methods: We present a series of nine cases treated at a single center, four of
whom received systemic treatment. Additionally, other previously reported cases
of metastatic disease are included in an attempt to draw stronger conclusions.

Results: Four patients were treated under several treatment regimens, with a
median progression-free survival of only 2 months and two instances of partial
response (18%). The best result was achievedwith cemiplimab. Across all the cases,
there was a trend toward a benefit of the use of systemic treatment (HR 0.41, 95%
CI 0.15–1.12, p = 0.083; median overall survival 13 vs. 8 months).

Limitations: Limitations include the significant lack of information on
previously published cases and the extremely heterogeneous nature of the
existing information.

Conclusion: The initial systemic treatment should be an anti-PD-1, as with other
SCCs. After progression on anti-PD-1, there is no strong evidence to support the
recommendation of a specific treatment or sequence: options include cetuximab
and/or chemotherapy (platinum, paclitaxel, 5-fluorouracyl).

KEYWORDS
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Introduction

Pilonidal sinus (PS) is a common and well-recognized condition that is often
complicated by infection. The condition was described by Herbert Mayo in 1833 as a
cyst in the sacrococcygeal area with hair inside it (1). Fifty years later, Hodge suggested
the term “pilonidal” from two words in Latin: “pilus” (hair) and “nidus” (nest) (2).
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The condition mainly affects young men (3). Treatment usually
consists of surgical excision, and the rate of recurrence is high.

Malignant degeneration is a rare complication (occurring
in 0.1% of cases) (4–9) and is observed mainly in cases of
chronic, recurrent, and neglected primary pilonidal sinus infection.
Squamous cell carcinoma (SCC) is themost frequent form of lesion.
Metastatic disease is even rarer, with very few cases published
to date.

This article presents a series of cases consisting of nine
patients treated at our center, five of whom had metastatic
or unresectable disease and received systemic treatment. Our
intention is to share our experiences with the aim of establishing
better therapeutic strategies.

Clinical cases

Case 1

Case 1 was that of a 63-year-old white man with a history
of PS diagnosed in the last 30 years, with recurrent episodes
of suppuration. The patient was a smoker, but had no other
comorbidities. In March 2003, a lesion began to grow (measuring
up to 20 cm in diameter), so a computed tomography (CT) scan was
performed. Extensive local involvement was observed with sacral
invasion, inguinal lymph nodes (LNs), and multiple lung nodes
(measuring <1 cm). The LNs were punctured and tested negative
for neoplasia (the lung nodes were too small to perform a puncture,
but were stable for a year).

Due to extension of the condition and symptomatology,
an abdominoperineal resection (APR) with sacral resection was
performed in February 2004. The patient was diagnosed with well-
differentiated SCC with bone and anal sphincter invasion. The
LNs were not affected by the tumor. No complementary treatment
was administered.

A local relapse was observed in February 2006. Palliative
radiotherapy was proposed, but the patient declined and died on
19 January 2007.

Case 2

Case 2 was that of a 40-year-old white man with a history of
PS, diagnosed in 2003. The patient was a smoker, was obese, and
had a history of hepatitis B virus (HBV), hepatitis C virus (HCV),
asthma, and chronic obstructive pulmonary disease (COPD). The
PS was resected in October 2014, and the patient was diagnosed
with well-differentiated SCCwith affectedmargins. The patient was

Abbreviations: APR, abdominoperineal resection; CI, confidence interval;

CR, complete response; CT, computed tomography; DCR, disease control

rate; HR, hazard ratio; HS, hidradenitis suppurativa; LN, lymph node;

mg/m2, milligrams per square meter; mOS, median overall survival; mPFS,

median progression-free survival; MRI, magnetic resonance imaging; ORR,

overall response rate; OS, overall survival; PD-1, programed death 1;

PD-L1, programed death ligand 1; PET, positron emission tomography;

PFS, progression-free survival; PS, pilonidal sinus; psSCC, squamous cell

carcinoma arising in pilonidal sinus; SCC, squamous cell carcinoma.

reoperated for wider resection (including the presacral fascia) and
intraoperative radiotherapy (16Gy). No additional treatment was
proposed. There was no evidence of relapse at least until March
2022, when the patient was lost to follow-up.

Case 3

Case 3 was that of a 53-year-old white man with a history of
PS, diagnosed ∼20 years ago and involving chronic suppuration,
without prior surgical treatment. The patient was a smoker without
other comorbidities. Due to hyporexia and weight loss of 10 kg
in the last year, a biopsy was performed in May 2017. The
patient was diagnosed with well-differentiated SCC with local
bone involvement based on magnetic resonance imaging (MRI).
Due to the extension of the lesion, neoadjuvant radiotherapy was
performed between 13 July 2017 and 9 August 2017 (50Gy). APR
with in-bloc resection of the sacrum was performed in October
2017. After surgery, the patient required multiple reinterventions
due to ischemia of the flaps, with associated necrosis and extensive
debridement. After preparation of a dorsal flap, the patient
presented with thrombosis of the basilic vein and the brachial and
radial arteries, with associated yeast fungemia. Despite treatment
with antifungals, the patient died of septic shock on 15March 2018.

Case 4

Case 4 was that of a 69-year-old white man with hypertension
and a history of PS, resected in 2007. In March 2018, a lesion began
to grow in the sacral area, and a biopsy was performed. The patient
was diagnosed with well-differentiated verrucous SCC. At the time
of diagnosis, he presented with involvement of the sacrum and the
anal sphincter. The patient required intravenous antibiotics due to
local infection. Subsequently, APR with in-bloc resection of the
sacrum was performed on 21 June 2018, with a dorsal flap and
intraoperative radiotherapy (12 Gy).

The patient required reoperation for debridement of necrotic
margins. During the postoperative period, he presented
with progressive anemia, which progressed to hematemesis.
Gastroscopy revealed esophageal and duodenal ulcerations. Upon
sudden respiratory deterioration, the patient was intubated and
presented massive hemoptysis of unknown origin. He died on 20
July 2018.

Case 5

Case 5 was that of a 70-year-old white man with a history of
PS for an unspecified number of years with recurrent infections,
who presented for consultation in May 2021 due to bleeding and
worsening of pain. The patient was a smoker with a history of
hypertension, COPD, hypercholesterolemia, and grade 1 chronic
kidney disease. A biopsy was performed in June 2021, and the
patient was diagnosed with well-differentiated verrucous SCC. At
the time of diagnosis, he presented with iliofemoral adenopathies
and coccygeal bone involvement, observed in a PET scan. As the
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lesion was considered unresectable, chemo-radiation treatment was
administered, consisting of 5-fluorouracyl (1,000 mg/m2/day for 4
consecutive days) and cisplatin (40 mg/m2; two cycles, every 28
days), plus 58.8Gy between 19 October 2021 and 21 November
2021. The patient exhibited a partial response, so surgery was
proposed. APR with in-bloc resection of the sacrum was performed
on 24 May 2022, revealing free margins and no bone or LN
involvement. Currently (as of June 2023), there is no evidence of
recurrence of the disease.

Case 6

Case 6 was that of a 57-year-old white man with a history of
PS, operated on several times in 1992. The patient was a smoker
and had diabetes. Due to bleeding and new local infection, a biopsy
was performed, and he was diagnosed in March 2004 with well-
differentiated SCC. At the time of diagnosis, the presence of bone
involvement meant that the lesion was considered unresectable, so
neoadjuvant radiotherapy was administered (50Gy) in July 2004.
Local progression was observed, with invasion of the anal canal
in September 2004. The patient received first-line chemotherapy
treatment with cisplatin (80 mg/m2) and 5-fluorouracyl (800
mg/m2/day, 5 consecutive days) from 10 November 2004 to 2
December 2004. The patient had a prolonged admission due to
infection, and local and LN progression were evident in June
2005. A second line of treatment was decided upon, with weekly
methotrexate (25 mg/m2) from 2 June 2005 to 8 September
2005, but the patient exhibited new local progression. He died in
February 2006.

Case 7

Case 7 was that of a 68-year-old white man with a history of PS
since he was 17 years old, operated on several times. The patient
was a smoker with a history of hypertension. In February 2011,
he presented with sepsis of presacral origin; upon fistulectomy, the
patient was diagnosed with well-differentiated SCC. No additional
treatment was administered. The patient presented with a local
relapse in August 2011, with bone involvement. The lesion was
considered unresectable; radiotherapy (66Gy) was administered,
along with weekly cisplatin (40 mg/m2) from 1 September 2011 to
25 October 2011. New local progression occurred in January 2012.
The patient received weekly cetuximab (250 mg/m2) from 24 April
2012 to 4 June 2012, but did not respond to this treatment and died
on 14 June 2012.

Case 8

Case 8 was that of a 54-year-old white man with a history
of PS since he was 18 years old, operated on several times.
He was a smoker and occasional drinker. The patient presented
for consultation in September 2016 due to suppuration and
was diagnosed with well-differentiated SCC. At the time of

diagnosis, he had unresectable locoregional LN involvement.
He received first-line chemotherapy with carboplatin AUC 6
every 21 days plus weekly cetuximab (250 mg/m2) from 23
November 2016 to 31 January 2017. The patient exhibited
skin response, but bone progression occurred, so second-line
radiotherapy treatment (37.5Gy) was administered, along with
a single cycle of mitomycin-C (10 mg/m2) and 5-fluorouracyl
(1,000 mg/m2/day for 4 consecutive days) in March 2017. The
patient then presented with LN, skin, and lung progression in
April 2017.

He received a third line of treatment with Tegafur (1,000
mg/m2/day in three doses) from 1 June 2017 to 4 July 2017, with
clinical progression. He was therefore switched to a fourth line of
treatment with weekly paclitaxel (80 mg/m2) from 20 July 2017 to
29 August 2017. The patient presented further local progression
and died on 15 September 2017.

Case 9

Case 9 was that of a 64-year-old white man with a history
of PS, resected when he was 45 years old. The patient presented
for consultation in July 2010 due to a mass in the presacral area
and was diagnosed with well-differentiated SCC. LN involvement
was ruled out by fine-needle aspiration. The lesion was considered
unresectable, so treatment with radiotherapy (70Gy), together with
weekly cisplatin (40 mg/m2), was administered between 23 August
2010 and 8 August 2010.

In terms of relevant history, the patient was a smoker, was
hypertensive, and underwent surgery for bladder carcinoma in
January 2017 (with neoadjuvant chemotherapy).

The patient presented with a local relapse of the SCC in the right
buttock. Salvage surgery was performed on 31 January 2018, which
included fragments of the sacrum (free of disease upon histological
inspection). A new local recurrence in May 2018 affected the other
buttock, and a new resection was performed. LN involvement
was suspected in a PET scan performed in August 2018, and this
was confirmed by fine-needle aspiration. The lesion was again
considered unresectable, so the patient received first-line treatment
with cisplatin 100 mg/m2 every 3 weeks between 11 September
2018 and 23 October 2018 (three cycles), resulting in a partial LN
response, but with local progression.

A second line of treatment with biweekly cetuximab (500
mg/m2) from 13 November 2018 to 21 February 2019 was decided
upon. The patient presented local and nodal progression, so a
decision was made to re-irradiate the sacral and LN area with
30Gy. Upon new progression of the disease, also involving the
peritoneum and lungs (Figure 1A), a third line of treatment with
cemiplimab was initiated on 3 May 2019, achieving a partial
response (Figure 1B). Progression was observed in October 2019,
so a fourth line of treatment with weekly paclitaxel plus cetuximab
(80 mg/m2; 250 mg/m2) was initiated on 5 November 2019. A
partial response was achieved. This treatment was administered
until March 2020, with progression occurring in April 2020, and
the patient died on 27 May 2020.

Our cases are summarized in Table 1.
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FIGURE 1

Squamous cell carcinoma. (A) Before treatment with cemiplimab. (B) After treatment with cemiplimab.

Discussion

Localized disease

Malignant degeneration of PS probably has similar causes
to those of other chronic wounds or ulcers [as reported by
Marjolin (10)], but the exact mechanism is unknown. In chronic
inflammation, normal DNA repair mechanisms are impaired. The
process probably begins with the release of free oxygen radicals
by activated inflammatory cells, which causes genetic damage
and subsequently leads to neoplasia transformation (11). Multiple
theories have been proposed to explain this carcinogenic process,
and although it is difficult to distinguish primary malignant ulcers
from secondary ones, the time course of evolution may help in
differentiating them (12).

The most affected patients are men (80%), with a median age of
52 years and a median duration of symptom complaints of 20 years.
The most frequent histology is SCC (92%) (13). Other histologies
have also been described (14–17).

Before any procedure, it is recommended to perform an
exhaustive extension study: computed tomography of the chest,
abdomen, and pelvis to rule out distant metastasis (7, 13, 16,
18), and magnetic resonance to determine the local extension.
An endoscopic study could be considered to rule out rectal
involvement (13, 15, 18). Locoregional LNs may be affected at
diagnosis; when this is suspected, a puncture and/or a positron
emission tomography (PET) scan should be performed (19).

Treatment approach

The prevailing treatment approach remains wide excision
with margins, including the presacral fascia (6–8, 13, 15, 18),
subcutaneous tissue, gluteal muscle, and, if LNs are affected,

lymphadenectomy. Prophylactic lymphadenectomy has not been
shown to increase survival, although the number of reported cases
is too low to draw firm conclusions (11, 20).

In cases of local bone involvement, this can be resected in bloc
together with the primary lesion (6–8, 13, 16, 18). APR can also be
performed if the rectum is involved (8, 13, 15, 16, 18). Closure of
the defect can be achieved with flaps or grafts, or it can be allowed
to heal by secondary intention (5, 7, 8, 13, 15, 16, 21).

There is controversy as to whether adjuvant radiotherapy
improves prognosis in cases of SCC (22–24). For SCC originating
in PS (psSCC), many researchers recommend it, as it has been
linked to a reduction in local recurrences from 44 to 30%
(8, 13, 15, 18, 21, 25).

Whether the addition of chemotherapy is beneficial remains
an unanswered question. In the few published cases (7, 11, 26–
28), the drugs used have been 5-fluorouracyl, cisplatin, Adriamycin,
and mitomycin-C, in addition to a rare combination without
radiotherapy (28).

Unresectable disease

If upfront surgery is not feasible, treatment with radiotherapy
can be considered in conjunction with chemotherapy (13, 25, 27,
29–33). This approach sometimes makes the tumor operable (25).

Cetuximab could also be considered instead of chemotherapy.
There are some retrospective studies with other forms of SCC,
involving very few patients (median n = 8), in which radiotherapy
(median dose 60–70Gy) was administered with weekly cetuximab
(34–38). This approach has been found to produce an overall
response rate (ORR) of 57–80%, a complete response (CR) rate of
36–75%, and a disease control rate (DCR) of 91–100%. At 2 years,
the progression-free survival (PFS) rate has been found to be 50–
83% [median PFS (mPFS): 1.6–6.4months], and the overall survival
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TABLE 1 Clinical cases.

ID Year
(age)∧

Time of
PS∗

Local
invasion

Surgery RT Relapse
(months)

Metastatic
sites

Systemic
treatment

OS∗∗ Died

1 2003 (63) 33 No APR No Local (24) No - 35 Yes

2 2014 (40) 11 No WR Yesa

(16Gy)
No No - 89 No

3 2017 (53) 20 Bone APR Yesb

(50Gy)
No No - 10 Yes

4 2018 (69) 11 Bone, rectal APR Yesa

(12Gy)
No No - 1 Yes

5 2021 (70) - Bone APR Yesc

(58.5Gy)
No No Yesc 24 No

6 2004 (57) 12 Bone No Yesb

(50Gy)
Yes, local (2) No, local LN Yese 23 Yes

7 2011 (68) 51 No Simple excision Yesd

(66Gy)
Yes, local (6) No, only local Yesd,e 16 Yes

8 2016 (54) 36 LN No Yesd

(37.5Gy)
- Lung, bone, skin Yesd,e 12 Yes

9 2010 (64) 19 No No Yesc

(70Gy)
Yes, local
(93)∧∧

Lung, LN, skin Yesc,e 121 Yes

ID, case identification number; PS, pilonidal sinus; RT, radiotherapy; LN, lymph nodes; APR, abdominoperineal resection; WR, wide resection with presacral fascia; QRT, chemo-radiotherapy.
∧All cases of well-differentiated squamous cell carcinoma.
∗In years.
∗∗In months.
∧∧At this point, two salvage surgeries were performed before administering systemic treatment.
aIntraoperative radiotherapy.
bNeoadjuvant radiotherapy.
cNeoadjuvant chemo-radiotherapy.
dPalliative chemo-radiotherapy.
ePalliative chemotherapy.

(OS) rate to be 51–87.5% [median OS (mOS): 3–35 months].
Cetuximabmonotherapy could also be considered, as one study has
shown that 55.9% of tumors became resectable upon this treatment.
Unfortunately, the follow-up duration and the number of patients
were excessively low (39).

Another alternative is cryosurgery, based on a series of seven
cases with a recurrence rate of 29% and a survival rate of 86%, with
at least 7 years of follow-up (40).

The most promising strategy may be neoadjuvant cemiplimab,
based on recent data in patients with resectable stage II-IV(M0)
SCC, since 51% of such patients achieved CR. However, it was also
the case in this study that the median follow-up duration was too
short to draw firm conclusions (41).

Relapses and outcomes

In the case of locoregional relapse, a new resection should
be considered, if feasible (6–8). This approach prolongs survival
and can even cure the disease (7, 15, 42, 43). Radiotherapy may
be considered if it has not been previously administered (9, 44).
If surgery is not possible, alternatives include cryosurgery (40),
radiotherapy alone (45, 46), and/or systemic treatment, either as a
definitive or as a preoperative approach (13, 25).

A 5-year survival rate of 55–61% has been reported (6, 18, 26,
47), representing poorer prognosis compared with other localized
SCCs (48, 49).

Metastatic disease

Metastatic disease is even rarer, with only 22 reported cases (9,
16, 27, 29, 30, 32, 40, 45, 50–56). To these, we add two instances of
metastatic cases and two instances of unresectable disease (Table 2).

In most cases, the OS cannot be inferred, and only two reports
have published their chemotherapeutic schedules: one consisting of
cisplatin plus 5-fluorouracyl (16) and another consisting of various
chemotherapeutic agents (mitomycin-C, vincristine, epirubicin,
carboplatin, and 5-fluorouracyl), without mentioning the sequence
or whether some drugs were combined (52). No details of either
PFS or ORR have been published. At our center, four patients
have undergone various treatment regimens. If we group all of
the treatments, the mPFS was only 2 months, with two partial
responses (18%) (Supplementary Table 1). Again, if we group all the
cases in the literature, a trend can be observed toward a benefit of
chemotherapy (HR 0.41, 95% CI 0.15–1.12, p = 0.083; mOS 13 vs.
8 months; Figure 2).

Treatment choice for SCC has always been a challenge,
and regimens have been based on cetuximab and several
other chemotherapeutical agents, with platinum, paclitaxel, and
fluoropyrimidines being the predominant choices (57–64).

Regarding cetuximab, a phase II study showed a 69% DCR at
6 weeks, ORR of 28% (6% CR), mPFS of 4.1 months, and mOS of
8.1 months (57). Another retrospective study, examining regimens
with or without carboplatin, showed similar results: 70% DCR,
ORR of 20%, mPFS of 2.65 months, and mOS of 10.35 months. The
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TABLE 2 Characteristics of metastatic patients.

Characteristics Value∗

Age: median (range), years 55 (36–68)

Sex: male, n (%) 26 (100%)

Median time of PD (range), years 25 (1.5–51)

Di�erentiation, n (%)

Well-differentiated 10 (63%)

Moderately differentiated 5 (31%)

Poorly differentiated 1 (6%)

Timing of metastasis

Unresectable 2 (8%)

In relapse 18 (69%)

At diagnosis 6 (23%)

A�ected at diagnosis, n (%)∧

Local nodes 9 (36%)

Bone 8 (40%)

Rectum 2 (10%)

Treatment at diagnosis, n (%)

No treatment 4 (15%)

Surgery 9 (35%)

Surgery+ RT 7 (27%)

QT+ RT 4 (15%)

RT 1 (4%)

Other 1 (4%)

Metastatic sites, n (%)∧

Lung 9 (53%)

Liver 3 (18%)

Bone 6 (35%)

Lymph nodes 8 (47%)

Skin 2 (12%)

Systemic treatment" 7 (27%)

PD, pilonidal disease; RT, radiotherapy; QT, chemotherapy.
∗Numbers do not always sum to 26 due to missing data on some patients.
∧The sum is not 100% because options are not mutually exclusive.

"Including systemic QT for metastatic patients and QT + RT for unresectable disease

or relapses.

addition of carboplatin could not be adequately evaluated, but it
was not found to be superior (58).

Platinum, in contrast, has produced controversial results when
compared with cetuximab. One systematic review showed better
results for platinum (mPFS 3.5 vs. 1.9 months; mOS 15.1 vs. 9.8
months) (59), while in another, cetuximab was superior (mPFS 25
vs. 14.6 months; ORR 78 vs. 45%) (60).

Polychemotherapy regimens are less well-tolerated and have
not been shown to be better than monotherapy. The largest
retrospective study (82 patients) showed an ORR of 18.3%
and mOS of 15.3 months. Carboplatin and paclitaxel was
the most used combination (61). Cisplatin and 5-fluorouracyl

FIGURE 2

Overall survival by systemic treatment.

may produce higher response rates, but this regimen is also
tolerated less well (62). The addition of bleomycin (63) or
anthracyclines (64) has not been shown to achieve better results
than cisplatin alone.

It seems that survival is greater in patients who achieve any
kind of response than in those who only achieve stabilization.
Intralesional methotrexate may be considered for patients with skin
lesions that worsen their QoL and who are not suitable for or have
exhausted other regimens (65).

However, a revolution in the treatment of SCCs has occurred
in the realm of immunotherapy, with findings being reported on
cemiplimab in 2018 and on pembrolizumab in 2020 in two phase
II studies. Cemiplimab showed an ORR of 47% (CR 7%), estimated
progression rate of 53% after 12 months (mPFS not reached), and
estimated probability of OS of 81% at 12 months (66). In another
study where cemiplimab improved QoL, the results were similar
(ORR 46.1% and CR 16.1%), with an incidence of grade 3–5 adverse
events of 7.3% (67). Pembrolizumab demonstrated an ORR of
34.3% (CR 3.8%), mPFS of 6.9 months without reaching mOS, and
a rate of grade 3–5 adverse events of 5.7% (68).

Hidradenitis suppurativa

Another entity on which a cutaneous SCC can develop is
hidradenitis suppurativa (HS), as this is a chronic inflammation.
A recent review summarizes 95 cases (69). As in psSCC, the
majority of cases are observed in men (77.9%); furthermore, most
patients have a long mean time to malignancy (25.5 years) and
present mostly well-differentiated histology (62.7%). The most
frequently affected areas are the buttocks and the perianal region
(47.5 and 18.9%, respectively), and treatment modalities are very
heterogeneous. Similarly, this condition also shares the same
diagnostic difficulties, usually requiring several biopsies to reach
it. The main causes of death are metastases (34.1%) and sepsis
(13.6%). Extensive information on systemic treatment is also not
available, with a total of 12 patients having received such treatment
in different modalities (12.7%). A recent case report has highlighted
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successful treatment with cemiplimab (70), showing that anti-
PD-1 drugs are a credible treatment option for cSCC, regardless
of origin.

Conclusions

Initial management should include computed tomography
of the chest, abdomen, and pelvis, as well as an MRI scan.
An endoscopic study could be considered to rule out rectal
involvement. In the case of suspected involvement of regional
LNs, a puncture should be performed. The treatment of
choice is surgery with wide margins, including the presacral
fascia, with or without resection of the sacrum in bloc.
If necessary, APR can be performed. Adjuvant radiotherapy
is recommended.

However, due to the high rate of postoperative complications
occurring in these cases (three deaths out of six cases of
surgery), it might be interesting to consider neoadjuvant treatment
(radiotherapy ± chemotherapy; immunotherapy) in the case of
large tumors, even if they are resectable.

In cases of unresectable disease, radiotherapy can be
administered in combination with chemotherapy (cisplatin
with or without 5-fluorouracyl) or cetuximab, although it
is possible that the best option may be to assess the use of
cemiplimab. If the disease responds to the treatment, resection
can be considered. Cryosurgery or intralesional methotrexate are
alternatives for frail patients. If local relapse occurs, new surgery
should be considered.

In cases of metastatic disease, the absence of studies, the
lack of information, and the high levels of heterogeneity among
the published cases (including on our part) further complicate
decision-making. The most frequently used drugs have been
platinum, 5-fluorouracyl, and cetuximab, in a clear attempt to
reproduce the results of SCC studies, with little success. However,
since this condition is a cSCC, albeit in a different location, we
believe that the systemic treatment should be the same as for
other forms of cSCC. The proof of this is that the first reported
response to systemic treatment in psSCC occurred in one of
our patients who received cemiplimab. It should be noted that
this response was maintained for 5 months and was observed
after the patient had received two other lines of treatment.
Subsequently, the same patient presented with a new response
to the combination of paclitaxel and cetuximab for another
5 months.

This evidence reinforces the idea that the initial systemic
treatment of psSCC should be an anti-PD-1, as in the case
of other cSCCs, as established in several clinical guidelines,
namely EADO (71), EORTC (71), and NCCN (72). Direct
comparisons are lacking, but there exist retrospective studies that
have demonstrated an advantage over other systemic therapies
(73). After progression to anti-PD-1, there is no strong evidence
to recommend a specific treatment or sequence. Options include
cetuximab and/or chemotherapy (platinum, paclitaxel, and 5-
fluorouracyl).

The lack of information remains a challenge in this condition.

Patients’ perspective

At the time of article submission to the journal, all patients
gave consent for publication, with the understanding that this
information may be publicly available.

Data availability statement

The datasets presented in this article are not readily available
because of ethical/privacy restrictions. Requests to access the
datasets should be directed to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

AS, SB-A, EV, ÓM-A, LC-M, AM-M, FL-C, SC, IP-M, FG, and
MS provided the clinical cases from their own experience. AS and JS
contributed to conception of the manuscript. JS wrote the first draft
of the manuscript. All authors contributed to manuscript revision,
read, and approved the submitted version.

Acknowledgments

We acknowledge the patients and their families.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fmed.2023.
1248894/full#supplementary-material

Frontiers inMedicine 07 frontiersin.org

https://doi.org/10.3389/fmed.2023.1248894
https://www.frontiersin.org/articles/10.3389/fmed.2023.1248894/full#supplementary-material
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Soria Rivas et al. 10.3389/fmed.2023.1248894

References

1. Mayo O. Observations on injuries and disease of rectum. Med Chir Rev. (1833)
19:289–306.

2. Hodge R. Pilonidal sinus. Post Med Surg J. (1880) 103:485–
6. doi: 10.1056/NEJM188011181032101

3. Chintapatla S, Safarani N, Kumar S, Haboubi N. Sacrococcygeal pilonidal sinus:
historical review, pathological insight and surgical options. Tech Coloproctol. (2003)
7:3–8. doi: 10.1007/s101510300001

4. McAnally A, Dockerty M. Carcinoma developing in chronic draining cutaneous
sinuses and fistulas. Surg Gynecol Obs. (1949) 88:87–96.

5. Fasching M, Meland N, Woods J, Wolff B. Recurrent squamous-cell carcinoma
arising in pilonidal sinus tract–multiple flap reconstructions. Report of a Case. Dis
Colon Rectum. (1989) 32:153–8. doi: 10.1007/BF02553830

6. Pilipshen SJ, Gray G, Goldsmith E, Dineen P. Carcinoma arising in pilonidal
sinuses. Ann Surg. (1981) 193:506–12.

7. Davis K, Mock C, Versaci A, Lentrichia P. Malignant degeneration of pilonidal
cysts. Am Surg. (1994) 60:200–4.

8. Kulaylat M, Gong M, Doerr R. Multimodality treatment of squamous cell
carcinoma complicating pilonidal disease. Am Surg. (1996) 62:922–9.

9. Abboud B, Ingea H. Recurrent squamous-cell carcinoma arising in sacrococcygeal
pilonidal sinus tract: report of a case and review of the literature. Dis Colon Rectum.
(1999) 42:525–8. doi: 10.1007/BF02234181

10. Marjolin JN. Dictionnaire de Medicine, Vol. 1. Paris (1828). p. 46.

11. Gur E, Neligan P, Shafir R, Reznick R, Cohen M, Shpitzer T. Squamous
cell carcinoma in perineal inflammatory disease. Ann Plast Surg. (1997) 36:653–
7. doi: 10.1097/00000637-199706000-00016

12. Trent JT, Kirsner RS. Wounds and Malignancy. Adv Ski Wound Care. (2003)
16:31–4. doi: 10.1097/00129334-200301000-00014

13. Bree E De, Zoetmulder FAN, Christodoulakis M, Aleman BMP, Tsiftsis DD.
Treatment of malignancy arising in pilonidal disease. Ann Surg Oncol. (2001) 8:60–
4. doi: 10.1007/s10434-001-0011-y

14. Salih AM, Kakamad FH, Goran M. Basal cell carcinoma mimicking pilonidal
sinus: a case report with literature review. Int J Surg Case Rep. (2016) 28:121–
3. doi: 10.1016/j.ijscr.2016.09.040

15. Alarcón-del-Agua I, Bernardos-García C, Bustos-Jiménez M, Serrano-Borrero
I, Casado-Maestre MD, Docobo-Durantez F. Malignant degeneration in pilonidal
disease. Cir Cir. (2011) 79:346–50.

16. Couto-González I, González-Rodríguez FJ, Vila I, Brea-García B, García-Vallejo
L, Soldevila-Guilera S, et al. Neoplastic degeneration of chronic sacrococcygeal
pilonidal sinus: report of seven cases and literature review. Cir Cir. (2022) 90:345–
52. doi: 10.24875/CIRU.20001422

17. Matt JG. Carcinomatous degeneration of pilonidal cysts: report of a case. Dis
Colon Rectum. (1958) 1:353–5. doi: 10.1007/BF02616663

18. Michalopoulos N, Sapalidis K, Laskou S, Triantafyllou E, Raptou G, Kesisoglou
I. Squamous cell carcinoma arising from chronic sacrococcygeal pilonidal disease : a
case report.World J Surg Oncol. (2017) 15:65. doi: 10.1186/s12957-017-1129-0

19. Williamson JD, Silverman JF, Tafra L. Fine-Needle aspiration
cytology of metastatic squamous-cell carcinoma arising in a pilonidal
sinus, with literature review. Diagn Cytopathol. (1999) 20:367–
70. doi: 10.1002/(sici)1097-0339(199906)20:6<367::aid-dc7>3.0.co;2-s

20. Alecha Gil J, Echenique-Elizondo M, Amondarain JA, Górriz Arias G.
Epidermoid carcinoma arising in a pilonidal sinus. Cirugía Española. (2006)
80:56. doi: 10.1016/S0009-739X(06)70922-8

21. Pyon RE, Mazumder A, Almajali F, Wong S. Chronic pilonidal cyst with
malignant transformation: a case report and literature review. Cureus. (2022)
14:23248. doi: 10.7759/cureus.23248

22. Kim Y, Lehrer EJ, Wirth PJ, Khesroh EA, Brewer JD, Bilingsley EM, et al.
Adjuvant radiotherapy may not significantly change outcomes in high- risk cutaneous
squamous cell carcinomas with clear surgical margins: a systematic review and meta-
analysis. J Am Acad Dermatol. (2022) 86:1246–57. doi: 10.1016/j.jaad.2021.11.059

23. Jambusaria-Pahlajani A, Miller CJ, Quon H, Smith N, Klein RQ, Scmults
CD. Surgical monotherapy versus surgery plus adjuvant radiotherapy in high-risk
cutaneous squamous cell carcinoma: a systematic review of outcomes. Dermatol Surg.
(2009) 35:574–85. doi: 10.1111/j.1524-4725.2009.01095.x

24. Ruiz ES, Kus KJB, Smile TD,Murad F, Zhou G, Ilori EO, et al. Adjuvant radiation
following clear margin resection of high T-stage cutaneous squamous cell carcinoma
halves the risk of local and locoregional recurrence: a dual-center retrospective study. J
Am Acad Dermatol. (2022) 87:87–94. doi: 10.1016/j.jaad.2022.03.044

25. Mayol Oltra A, Boldó Roda E, Lozoya Albacar R, Morillo Macias V, Nobleja
Quiles N. Squamous cell carcinoma over pilonidal chronic disease. A new therapeutic
approach. Int J Surg Case Rep. (2020) 70:172–7. doi: 10.1016/j.ijscr.2020.04.043

26. Borges VF, Keating JT, Nasser IA, Cooley TP, Greenberg HL, Dezube
BJ. Clinicopathologic characterization of squamous-cell carcinoma arising from
pilonidal disease in association with condylomata acuminatum in HIV-infected
patients: report of two cases. Dis Colon Rectum. (2001) 44:1873–7. doi: 10.1007/
BF02234472

27. Safadi MF, Ghareb K, Daher A, Dettmer M, Shamma H, Doll D. Eight patients
with pilonidal carcinoma in one decade — is the incidence rising? Cureus. (2022)
14:e27054. doi: 10.7759/cureus.27054

28. Lerner HJ, Deitrick G. Squamous-cell carcinoma of the pilonidal sinus:
report of a case and review of the literature. J Surg Oncol. (1979) 11:177–
83. doi: 10.1002/jso.2930110212

29. Yamada M, Osaka S. Case of squamous cell carcinoma arising in pilonidal cyst
(sinus) or pyodermia chronica abscedens et suffodiens. Nihon Hifuka Gakkai Zasshi.
(1972) 82:307–12.

30. Kim YA, Thomas I, Orange E. Metastatic squamous cell carcinoma
arising in a pilonidal sinus. J Am Acad Dermatol. (1993) 29:272–
4. doi: 10.1016/S0190-9622(08)81849-X

31. Parpoudi SN, Kyziridis DS, Patridas DC, Makrantonakis AN, Iosifidis P,
Mantzoros IG, et al. Is histological examination necessary when excising a pilonidal
cyst? Am J Case Rep. (2015) 16:164–8. doi: 10.12659/AJCR.892843

32. Dettmer M, Bonni M, Degiannis K, Maak M, Doll D, Iesalnieks I. Pilonidal sinus
carcinoma dying from squamous cell carcinoma within 14 months after diagnosis.
Albanian J Trauma Emerg Surg. (2022) 6:979–81. doi: 10.32391/ajtes.v6i1.255

33. Frost B, Riddell A, Austin S, Stephenson B. Malignancy in an old pilonidal sinus.
Color Dis. (2007) 9:857. doi: 10.1111/j.1463-1318.2007.01270.x

34. Preneau S, Rio E, Brocard A, Peuvrel L, Nguyen J, Quéreux G, et al. Efficacy of
cetuximab in the treatment of squamous cell carcinoma. J Dermatolog Treat. (2014)
25:424–7. doi: 10.3109/09546634.2012.751481

35. Samstein RM, Ho AL, Lee NY, Barker CA. Locally advanced and unresectable
cutaneous squamous cell carcinoma: outcomes of concurrent cetuximab and
radiotherapy. J Ski Cancer. (2014) 2014:284582. doi: 10.1155/2014/284582

36. Lu SM, Lien WW. Concurrent radiotherapy with cetuximab or platinum-based
chemotherapy for locally advanced cutaneous squamous cell carcinoma of the head
and neck. Am J Clin Oncol. (2018) 41:95–9. doi: 10.1097/COC.0000000000000228

37. Berliner JG, Schulman JM, Lazarova Z, Olasz E, Arron ST. Response of cutaneous
squamous cell carcinoma to treatment with cetuximab. Dermatol Surg. (2019) 45:313–
6. doi: 10.1097/DSS.0000000000001583

38. Kurian J, Alkaabi K, Warkentin H, Ghosh S, Jha N, Smylie M, et al.
Cetuximab-radiotherapy combination in the management of locally advanced
cutaneous squamous cell carcinoma. J Med Imaging Radiat Oncol. (2019) 63:257–
63. doi: 10.1111/1754-9485.12842

39. Reigneau M, Robert C, Routier E, Mamelle G, Moya-Plana A, Tomasic G,
et al. Efficacy of neoadjuvant cetuximab alone or with platinum salt for the treatment
of unresectable advanced nonmetastatic cutaneous squamous cell carcinomas. Br J
Dermatol. (2015) 173:527–34. doi: 10.1111/bjd.13741

40. Almeida-Gonçalvevs JC. A curative cryosurgical technique for
advanced cancer of sacrococcygeal pilonidal sinuses. J Surg Oncol. (2012)
106:504–8. doi: 10.1002/jso.23108

41. Gross ND, Miller DM, Khushalani NI, Divi V, Ruiz ES, Lipson EJ, et al.
Neoadjuvant cemiplimab for stage II to IV cutaneous squamous-cell carcinoma.N Engl
J Med. (2022) 387:1557–68. doi: 10.1056/NEJMoa2209813

42. Hibner R, Cohn R. Squamous cell carcinoma arising in pilonidal sinus: report of
two cases. Stanford Med Bull. (1959) 17:198–203.

43. Milch E, Berman L, McGregor JK. Carcinoma complicating a pilonidal sinus:
review of the literature and report of a case. Dis Colon Rectum. (1963) 6:225–
31. doi: 10.1007/BF02617334

44. Jamieson N V, Goode TB. Squamous cell carcinoma arising in a pilonidal
sinus presenting with the formation of an abscess. Postgr Med. (1982) 58:720–
1. doi: 10.1136/pgmj.58.685.720

45. Boukalik WF, Salwan FA. Squamous cell carcinoma arising in a pilonidal sinus:
case report. Ann Surg. (1962) 156:157–60. doi: 10.1097/00000658-196207000-00027

46. Puckett C, Silver D. Carcinoma developing in pilonidal sinus: report of two cases
and review of the literature. Am Surg. (1973) 39:151–5.

47. Nunes LF, de Castro Neto AKP, Torres Vasconcelos RA, Cajaraville F, Castilho
J, Netto Rezende JF, et al. Carcinomatous degeneration of pilonidal cyst with sacrum
destruction and invasion of the rectum. An Bras Dermatol. (2013) 88(6Suppl.1):59–
62. doi: 10.1590/abd1806-4841.20132140

48. Karia PS, Han J, Schumlts CD. Cutaneous squamous cell carcinoma: estimated
incidence of disease, nodal metastasis, and deaths from disease in the United States,
2012. J Am Dermatology. (2013) 68:957–66. doi: 10.1016/j.jaad.2012.11.037

Frontiers inMedicine 08 frontiersin.org

https://doi.org/10.3389/fmed.2023.1248894
https://doi.org/10.1056/NEJM188011181032101
https://doi.org/10.1007/s101510300001
https://doi.org/10.1007/BF02553830
https://doi.org/10.1007/BF02234181
https://doi.org/10.1097/00000637-199706000-00016
https://doi.org/10.1097/00129334-200301000-00014
https://doi.org/10.1007/s10434-001-0011-y
https://doi.org/10.1016/j.ijscr.2016.09.040
https://doi.org/10.24875/CIRU.20001422
https://doi.org/10.1007/BF02616663
https://doi.org/10.1186/s12957-017-1129-0
https://doi.org/10.1002/(sici)1097-0339(199906)20:6<367::aid-dc7>3.0.co;2-s
https://doi.org/10.1016/S0009-739X(06)70922-8
https://doi.org/10.7759/cureus.23248
https://doi.org/10.1016/j.jaad.2021.11.059
https://doi.org/10.1111/j.1524-4725.2009.01095.x
https://doi.org/10.1016/j.jaad.2022.03.044
https://doi.org/10.1016/j.ijscr.2020.04.043
https://doi.org/10.1007/BF02234472
https://doi.org/10.7759/cureus.27054
https://doi.org/10.1002/jso.2930110212
https://doi.org/10.1016/S0190-9622(08)81849-X
https://doi.org/10.12659/AJCR.892843
https://doi.org/10.32391/ajtes.v6i1.255
https://doi.org/10.1111/j.1463-1318.2007.01270.x
https://doi.org/10.3109/09546634.2012.751481
https://doi.org/10.1155/2014/284582
https://doi.org/10.1097/COC.0000000000000228
https://doi.org/10.1097/DSS.0000000000001583
https://doi.org/10.1111/1754-9485.12842
https://doi.org/10.1111/bjd.13741
https://doi.org/10.1002/jso.23108
https://doi.org/10.1056/NEJMoa2209813
https://doi.org/10.1007/BF02617334
https://doi.org/10.1136/pgmj.58.685.720
https://doi.org/10.1097/00000658-196207000-00027
https://doi.org/10.1590/abd1806-4841.20132140
https://doi.org/10.1016/j.jaad.2012.11.037
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Soria Rivas et al. 10.3389/fmed.2023.1248894

49. StangA, Khil L, Kajuter H, PandeyaN, Schmults CD, Ruiz ES, et al. Incidence and
mortality for cutaneous squamous cell carcinoma: comparison across three continents.
J Eur Acad Dermatol Venereol. (2019) 33:6–10. doi: 10.1111/jdv.15967

50. Klevetenko G. Cancer developed from epithelial coccygeal sinuses (3 cases).Vopr
Onkol. (1969) 15:89–90.

51. Velitchklov N, Vezdarova M, Losanoff J, Kjossev K, Katrov E. A fatal case of
carcinoma arising from a pilonidal sinus tract. Ulster Med J. (2001) 70:61–3.

52. Matsushita S, Ohtake N, Mochitomi Y, Fukumitsu K, Nishi M, Kanzaki T, et al.
A case of squamous cell carcinoma arising in a pilonidal sinus. J Dermatol. (2002)
29:757–8. doi: 10.1111/j.1346-8138.2002.tb00217.x

53. Chatzis I, Noussios G, Katsourakis A, Chatzitheoklitos E. Squamous cell
carcinoma related to long standing pilonidal-disease. Eur J Dermatol. (2009) 19:408–
9. doi: 10.1684/ejd.2009.0705

54. Cruz-Mendoza I, Hernández-Jesús B, López-Pérez E, Flores-Cobos AE, García-
Rodríguez F. Moderately differentiated squamous cell carcinoma associated pilonidal
cyst. Cir Cir. (2014) 82:87–92.

55. Singleton A. Discussion of a paper on pilonidal sinus by M. Gage. Trans South
Surg Assoc. (1937) 50:52–71.

56. Terry J, Gaisford J, Hanna D. Pilonidal sinus carcinoma. Am J Surg. (1961)
102:465–9. doi: 10.1016/0002-9610(61)90538-4

57. Maubec E, Petrow P, Scheer-Senyarich I, Duvillard P, Lacroix L, Gelly J,
et al. Phase II study of cetuximab as first-line single-drug therapy in patients with
unresectable squamous cell carcinoma of the skin. J Clin Oncol. (2011) 29:3419–
26. doi: 10.1200/JCO.2010.34.1735

58. Dereure O, Missan H, Girard C, Costes V, Guillot B. Efficacy and tolerance of
cetuximab alone or combined with chemotherapy in locally advanced or metastatic
cutaneous squamous cell carcinoma: an open study of 14 patients.Dermatology. (2016)
232:721–30. doi: 10.1159/000461578

59. Jarkowski A, Hare R, Loud P, Skitzki JJ, Kane JM 3rd, May KS, et al.
Systemic therapy in advanced cutaneous squamous cell carcinoma (CSCC): the roswell
park experience and a review of the literature. Am J Clin Oncol. (2016) 39:545–
8. doi: 10.1097/COC.0000000000000088

60. Trodello C, Pepper J, Wong M, Wysong A. Cisplatin and cetuximab treatment
for metastatic cutaneous squamous cell carcinoma: a systematic review. Dermatologic
Surg. (2017) 43:40–9. doi: 10.1097/DSS.0000000000000799

61. Cowey CL, Robert NJ, Espirito JL, Davies K, Frytak J, Lowy I, et al. Clinical
outcomes among unresectable, locally advanced, and metastatic cutaneous squamous
cell carcinoma patients treated with systemic therapy. Cancer Med. (2020) 9:7381–
7. doi: 10.1002/cam4.3146

62. Khansur T, Kennedy A. Cisplatin and 5-fluorouracil for advanced locoregional
and metastatic squamous cell carcinoma of the skin. Cancer. (1991) 67:2030–
2. doi: 10.1002/1097-0142(19910415)67:8<2030::aid-cncr2820670803>3.0.co;2-k

63. Sadek H, Azli N, Wendling J, Cvitkovic E, Rahal M, Mamelle
G, et al. Treatment of advanced squamous cell carcinoma of the skin
with cisplatin, 5-fluorouracil, and bleomycin. Cancer. (1990) 66:1692–
6. doi: 10.1002/1097-0142(19901015)66:8<1692::aid-cncr2820660807>3.0.co;2-y

64. Nakamura K, Okuyama R, Saida T, Uhara H. Platinum and anthracycline
therapy for advanced cutaneous squamous cell carcinoma. Int J Clin Oncol. (2013)
18:506–9. doi: 10.1007/s10147-012-0411-y

65. Carriere C, Baier S, Campana LG, Puviani M, Eisendle K. Palliative intralesional
tumescent methotrexate for recurrent locally advanced periocular cutaneous squamous
cell carcinoma. J Dtsch Dermatol Ges. (2020) 18:1063–6. doi: 10.1111/ddg.14262

66. MidgenMR, Rischin D, Schmults CD, Guminski A, Hauschild A, Lewis KD, et al.
PD-1 blockade with cemiplimab in advanced cutaneous squamous-cell carcinoma. N
Engl J Med. (2018) 379:341–51. doi: 10.1056/NEJMoa1805131

67. Rischin D, Khushalani NI, Schmults CD, Guminski A, Chang ALS, Lewis KD,
et al. Integrated analysis of a phase 2 study of cemiplimab in advanced cutaneous
squamous cell carcinoma: extended up of outcomes and quality of life analysis. J
Immunother Cancer. (2021) 9:2757. doi: 10.1136/jitc-2021-002757

68. Grob J-J, Gonzalez R, Basset-Seguin N, Vornicova O, Schachter J, Joshi A,
et al. Pembrolizumab monotherapy for recurrent or metastatic cutaneous squamous
cell carcinoma: a single-arm phase II trial (KEYNOTE-629). J Clin Oncol. (2020)
38:2916–26. doi: 10.1200/JCO.19.03054

69. Sachdeva M, Mufti A, Zaaroura H, Abduelmula A, Lansang RP, Bagit A, et al.
Squamous cell carcinoma arising within hidradenitis suppurativa: a literature review.
Int J Dermatol. (2021) 60:e459–65. doi: 10.1111/ijd.15677

70. Ruggiero A, Lauro W, Miano C, Villani A, Fabbrocini G, Marasca C.
Advanced squamous cell carcinoma developed on chronic hidradenitis suppurativa,
successfully treated with cemiplimab: a case report. Case Rep Dermatol. (2023) 15:35–
9. doi: 10.1159/000525347

71. Stratigos AJ, Garbe C, Dessinioti C, Lebbe C, Bataille V, Bastholt L, et al.
European interdisciplinary guideline on invasive squamous cell carcinoma of the skin:
part 2. Treat Eur J Cancer. (2020) 128:83–102. doi: 10.1016/j.ejca.2020.01.008

72. Schmults CD, Blitzblau R, Aasi SZ, Alam M, Andersen JS, Baumann BC et al.
NCCN guidelines insights: squamous cell skin cancer, version 1.2022. J Natl Compr
Canc Netw. (2021) 19:1382–94. doi: 10.6004/jnccn.2021.0059

73. Amaral T, Osewold M, Presser D, Meiwes A, Garbe C, Leiter U. Advanced
cutaneous squamous cell carcinoma: real world data of patient profiles and treatment
patterns. J Eur Acad Dermatol Venereol. (2019) 33:44–51. doi: 10.1111/jdv.15845

Frontiers inMedicine 09 frontiersin.org

https://doi.org/10.3389/fmed.2023.1248894
https://doi.org/10.1111/jdv.15967
https://doi.org/10.1111/j.1346-8138.2002.tb00217.x
https://doi.org/10.1684/ejd.2009.0705
https://doi.org/10.1016/0002-9610(61)90538-4
https://doi.org/10.1200/JCO.2010.34.1735
https://doi.org/10.1159/000461578
https://doi.org/10.1097/COC.0000000000000088
https://doi.org/10.1097/DSS.0000000000000799
https://doi.org/10.1002/cam4.3146
https://doi.org/10.1002/1097-0142(19910415)67:8<2030::aid-cncr2820670803>3.0.co;2-k
https://doi.org/10.1002/1097-0142(19901015)66:8<1692::aid-cncr2820660807>3.0.co;2-y
https://doi.org/10.1007/s10147-012-0411-y
https://doi.org/10.1111/ddg.14262
https://doi.org/10.1056/NEJMoa1805131
https://doi.org/10.1136/jitc-2021-002757
https://doi.org/10.1200/JCO.19.03054
https://doi.org/10.1111/ijd.15677
https://doi.org/10.1159/000525347
https://doi.org/10.1016/j.ejca.2020.01.008
https://doi.org/10.6004/jnccn.2021.0059
https://doi.org/10.1111/jdv.15845
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Treatment of metastatic squamous cell carcinoma arising in sacrococcygeal pilonidal sinus: a case report series
	Introduction
	Clinical cases
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 6
	Case 7
	Case 8
	Case 9

	Discussion
	Localized disease
	Treatment approach
	Unresectable disease
	Relapses and outcomes
	Metastatic disease

	Hidradenitis suppurativa
	Conclusions
	Patients' perspective
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


